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AIR ENTIRELY NEW 
As a medium for | | FUNDAMENTALLY 


the application of 


PELVIC HEAT DIFFERENT 
The NEWMAN THERMO-FLO 


The Newman Thermo-Flo is an instrument specifically designed for the SAFE and EF 








FECTIVE application of controlled pelvic heat. It is the result of extensive research 
by Dr. Louis B. Newman over many years. The Newman Thermo - Flo is equipped 
with a thin rubber bag applicator which is lubricated and inserted into the vagina. 
Through this bag heated air is circulated. By means of the pressure bulb the distention 
in this bag can be adjusted to the comfort of the patient. The air is maintained ther- 
mostatically to the degree of heat desired. No preheating is necessary, as the air in 
the bag is never lower than room temperature and therefore will not chill the patient. 
Using heated air as a medium, the Newman Thermo-Flo supplies thermostatically reg- 
ulated heat to the pelvic area. It is a well established principle that therapeutic heat 


produces active hyperemia with leukocytosis 


and enhances cellular metabolism. In the ™ REFERENCES: 
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ROLE OF EXERCISE IN CARDIAC DISEASE 
AND EDEMA * 


A. A. SUSSMAN, M.D. 


BALTIMORE, MD. 


The historical side of exercise in cardiology has been reviewed by Bishop.’ 
Hippocrates is said to have claimed benefits from baths and exercise in the treat 
ment of heart disease. .\retaios recommended exercises and Galen* suggested 
mnmersion tor dropsy. 

Some forty years ago, Schott® championed resistance movements, which were 
commonly employed im conjunction with Nauheim baths. Hirshfelder* contended 
that these exercises are to be regarded as a form of training for hearts with 
reserve power rather than as a panacea for regenerating a diseased heart already 
working at its utmost. The pendulum swings to the other extreme. He states 
that if the patient is not improving under absolute rest, exercises would only in 
crease the work imposed upon the heart and do harm. Mackenzie’ likewise appar 
ently had litthke confidence in Schott exercises, stating that fantastic claims have 
been made. 

Oertel’s graded exercise treatment was definitely useful and enjoved consid 
erable vogue on the European continent. It was objectionable because of the 
necessity for unusually good compensation, and was further characterized by 
standardization rather than recognition of individual needs with regard to re- 
sponse to effort. Mechanical gymnastics, particularly Zander’s method employ 
ing various apparatus, likewise enjoved great popularity. Mackenzie however 
stresses that for every Case of heart affection such exercise involves a mental 
handicap. Mechanical procedures tend to remind the patient that he is an invalid, 
while a game, or exercise in the fresh air with an object beyond the consideration 
of health has a beneticial psychic etfect. 

In more recent vears, many including Eppinger and Hinsberg,” have em 
plo ed exercises with success. These authors reported after the use of peripheral 
exercises that their patients showed a marked improvement in the general state 
of health with a particularly favorable change in metabolism. However, they 
caution that these EXETCISeS, which were quite strenuous, should not be emploved 
in the severe stages of heart disease. 

Rest, time-honored and proved, is still the basic therapy of cardiac dis- 
orders. However experience has shown that prolonged recumbency is a common 
cause of invalidism in all age groups and particularly in the aged.’ Harrison‘ 
after noting atrophic hearts at postmortem of individuals who had been bed- 
ridden for months with various debilitating diseases, is likewise of the opinion 
that rest 1s often abused. He states further that so long as dropsy is present, 
the patient should be kept in bed. On the other hand in many cases the edema 
never disappeared irrespective of the length of rest. In addition the patient be 
comes progressively weaker, and drug therapy, which in previous episodes of 
failure has been successful or even hitherto in the present attack somewhat 
effective, pre duces less and less favorable response. 

Benefits of Exercise 
With other factors equal, it is common knowledge that exercise, moderate 


and regular, and not limited alone to week-end intervals, holidays and vacations,' 
promotes longevity in normal beings by forestalling the development of circula- 


* Presented on February 20, 1939 before the staff of the Manhattan General Hospital under the 
auspices of the Louis Adler Cardiovascular Research Fund, New York City 
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tory ailments. Studies on the physiologic effects of exercise in the normal have 
been reported by Davis’ and others. 

lhe benefits of exercise in patients without decompensation are those of the 
normal individual, providing they are carried out within reasonable limits, with 
out the onset or production of pain, dyspnea or extreme fatigue. Relatively little 
consideration is devoted to the subject. In the main restrictions of varying 
degrees dominate the picture and frequently to the detriment of the patient. 
Profound neurosis with a fatalistic attitude becomes a complicating problem in 
many instances. On the other hand it is difficult to predetermine the amount of 
exercise that is permissible. Fatigue may be an inadequate guide, because of 
apprehensiveness of the patient. Vital capacity studies cannot be interpreted on 
a direct mathematical basis, because of poor physical training or neuro-circulatory 
asthenia, as pointed out by White.’ 

exercise should be prescribed not only with careful consideration of the 
tvpe of heart disease, but also the temperament and general physical training of 
the patient. Haphazard advice may be translated into exercise, violent and with 
a vengeance, as if to make up for time lost in the preceding over-occupied years. 
The picture of the hand-ball enthusiast, troubled with a so-called muscular pain 
or indigestion, which subsequently proves to be coronary artery disease, 1s all 
too familiar. 

Physico-Chemical Influences 


No ettort will be made to enter into a detailed consideration of the causes 
of edema, except as pertains to the scope of this article. Many points are still 


2 Stresses the influence of colloids in edema formation. 


controversial. Starling" 
Alterations in the balanced hydrostatic-osmotic relationship, increased capillary 


permeability, decrease in the cardiac forward drive and venous return flow, 


changes in electrolytic concentration,’ hypoproteinemia, excessive carbohydrate 


diet, in addition to various other physical, chemical and glandular factors, are ot 
clinical importance. 

rom the standpoint of the electrolytes, Smith" states that organic mer 
curials alter the acid-base equilibrium in the direction of diminished alkaline 
reserve of the blood and tissue. It is stated’ that they increase the chloride 
content of the blood and the excretion of water, chlorides and the fixed inorganic 
bases, chiefly sodium, potassium and ammonium. The nearer the approach to a 
pure cardiac edema, and less the renal or metabolic fault, the greater the chance 
ot ridding the tissues of dropsy by mercurials. 

Depletion of the protein content of the blood as a cause of edema in 
nephritis and cardiac disease has been frequently observed." ''* MeClure and 
Hinman’ at the Children’s Memorial Hospital, Chicago, after extensive experi 
mental studies of edema in protein-starved rats, arrived at conclusions which 
in the main may be summarized as follows: 


1. Lack of vitamin G is not significant as a cause of edema in young rats 
on a protein-poor carrot diet. 

2. The addition to the diet of as small an amount as 0.05 gram daily of a 
biologically good protein causes some delay in the edema formation. 

3. The loss of serum protein in rats with a nutritional edema is more at 
the expense of serum albumin than globulin as in the human edema. 

4. Retention of extracellular fluid in muscles begins with the first loss of 
serum protein and progresses with increasing hypoproteinemia, arguing against 
a so-called critical level of plasma proteins for the formation of edema fluid. 

Payne and Peters” and others found that the decrease in protein content 
of the plasma parallel the nutritional state of the patient, and therefore attribute 
the hypoproteinemia to malnutrition. Fishberg'® adds that considerable albumin- 
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uria over a protracted period may be particularly significant, where enlargement 
of the liver possibly interferes with protein regeneration, 

In cardiac edema Ellis*! states that treatment should aim to increase the 
protein content of the blood and remove excessive lipoids. Increase in plasma 


protein concentration was noted during recovery from congestive heart failure.” 


In long standing massive edema of congestive failure there is always a 
concomitant or secondary renal insufficiency and in addition all metabolic 
processes will be adversely affected. With progression of the edema, further 
impairment in function will take place, including a failure in assimilation of 
food elements, even with a well-balanced diet. This presents a paradox. The 
edema which is present after four to eight weeks of complete rest, the usual 
therapy of digitalis, salines and diuretics, including the organic mercurials,” 
will persist until the general physical condition of the patient is improved. 
\norexia, dyspepsia, exhaustion and an air of hopelessness dominate the picture. 
In my experience the only hope of prolonging life and even restoring a small 
percentage of these cases to activity, although admittedly greatly restricted, 1s 
throuch exercises determined for the individual case. 

Exercises for Edema 

I’xercises may be started during the second week of treatment beginning 
with simple deep breathing efforts with wide-open windows, followed in about 
a week with such leg exercises as have been employed in the treatment of 
peripheral arterial disease, and general massage except varicosed legs. A few 
minutes of unsupported sitting in the bed, dropping the feet over the side of 
the bed and finally after eight weeks, even though the edema still be present, 
the patient 1s helped out of bed, seated upright in a chair with feet supported on 
an ottoman or stool. The same principle of postural changes is embodied in the 
Sanders*! motorized bed with the added advantage in the latter of avoiding 
undue fatigue of the patient. Mental as well as physical improvement will be 
evident. 

Concerning the nature of further exercise, resistance movements, simple 
stretching calisthenics, a few steps of walking about the room all may be 
emploved. 

Standardization is not desirable. It is not a matter of great diagnostic 
acumen or clinical judgment on one, or a total hit and miss situation on the other 
hand. Vigilance and intelligence are more important than the character of the 
exercises. Labored breathing, evanosis, prolonged tachycardia, a subjective sense 
of faintness or exhaustion are good clinical guides that exercises have been car- 
ried bevond the patient’s tolerance,”’ necessitating curtailing the program when 
repeated or preferably spreading out over a longer period, possibly on a stagger 
plan. 

It is not intended to convey the impression that relief from the edema will 
he accomplished by exercise alone. Usual drug therapy is employed and high 
protein,” fairly low fat and low starch diet with moderate restriction of salt is 
recommended, This diet is based on the observations of various investigators 
as well as favorable responses in my own experience. Animal protein as high 
as 100 to 150 grams per day is indicated, but the patient's appetite and tolerance 
will at first render this impossible. Progressively with the improvement in 
nutrition, a better response to medication will be noted. Nausea is less trouble- 
some and may further be controlled by temporarily substituting for the am- 
monium chloride a theophylline preparation or dilute hydrochloric acid, which 
latter may be given in large doses if flavored with honey. 

One of the chief benefits of the exercise regimen is an increased desire for 
food, and treatment may be supplemented by the use of B or other vitamins. 
Whether or not one accepts as pointed out by many authors” definite vitamin 
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deficiency as a factor in the anorexia and epigastic distress, it is self-evident that 
some disturbance of nutrition is present. \Weiss and Wilkins* noted evidences of 
myocardial failure in two patients with polyneuritis, resembling the “beri-bert” 
heart in the Orient. The authors are of the opinion that in many of these cases 
one encounters a diet poorly balanced and deficient particularly in vitamin B. 
It is of interest to note that war edema, while apparently due to deficiencies in 
diet, including lack of protein and fat, showed no response to vitamins.” 

It is conceivable that in long standing cardiac edema, a nutritional form may 
he superimposed. There may be no deticiency in the diet, but faulty assimilation 
ascribable to prolonged circulatory disturbance 

\dditional aid ts obtained by the application of crepe, elastic bandages to the 
legs, prior to getting the patient out of bed. This probably helps the peripheral 
circulation \ daily trip in a wheel-chair to an open-air sun porch permitting 
contact with other patients will result in genuine physical and psychic benefit. 


Conclusions 


Regular, moderate exercise delays the onset of cardiovascular disturbances 
in the normal. Judicious exercise as an adjuvant to the usual therapy im cardiac 
disease helps to restore physical tone and psychic well-being, but unfortunately 
is a frequently neglected form of therapy. This statement is not to be interpreted 
as discounting the importance of rest, which obviously is still the basic therapy 
of anginal and congestive failure. Exercise must be individualized never em 
ploved by the “rule of thumb.” Frequently beneficial and occasionally even spec 
tacular responses are noted in obstinate edema. In most patients, life is pro 
longed and some few will even attain a limited degree of activity, although al 
wavs requiring observation and treatment 
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RAISING OF VENOUS PRESSURE IN SURGICAL SHOCK 
BY FARADIC STIMULATION * 


GEORGE G. ORNSTEIN, M.D., F.A.C.P. 
SIDNEY LICHT, M.D. 
and 
MYRON HERMAN, M.D. 


NEW YORK 


Many studies have been made concerning the mechanism of that sequence 
of happenings to which has been given the name of “shock” and even now 
there is no universal agreement as to its definition, mechanism, and the tis 
sue changes associated with its occurrence. One fact stands out promi 
nently and that 1s, the collapse of the venous system in shock. The cireu 
lation then fails because of a deficient return volume of blood to the right 
heart. 

Henderson's concept of shock and similar allied phenomena (collapse 
in spinal anesthesia, toxemic depression) is based on such a venous system 
collapse with circulatory failure. Henderson conceived a venopressor mech 
anism based in part on the tonus of the tissues. The increased tone in 
the tissues prevents blood stasis by compressing the capillaries. When this 
tone diminishes the blood accumulates and stagnates in the venous reser 
voirs, that is, the capillaries. Henderson furthermore believes that the res 
piratory center exerts an indirect but important control of the venopressor 
mechanism. 

Kor the demonstration of the importance of tissue tone in regard to 
venous circulation he discusses the experiment of Riml which he had re 
peated and contirmed. The thorax of a cat in deep narcosis is opened. The 
pulmonary artery is clamped off which immediately brings the circulation to 
a standstill. A trocar is then thrust into the right ventricle of the heart. 
Half or more of the blood of the animai gushes through the trocar under 
a pressure equivalent to a column of water of 10 to 12 cm. It is pointed 
out that inasmuch as the clamping of the pulmonary artery brings the cir 
culation to a complete stop, the flow of half the blood of the animal must 
come from the blood reservoirs in the tissues. It 1s tonus in the tissues 
which pushes the blood toward the heart. \s Henderson states it: “The 
pressure is produced within the tissues and is due to their tonus; for it dis 
appears along with their tonus a few minutes after death. Muscle tonus 
is therefore the force that produces this pressure and with it a flow of the 
blood through the veins to the heart.” Thus the underlying failure of cir 
culation in shock is due to a lack of venous return. The heart can only pump 
into the arterial circulation what it receives from the right heart and the 
small amount of oxygenated blood pumped from the left heart into” the 
arterial system is too little for the needs of the body tissues. Thus there 
is the development of anoxemia and its train of symptoms called shock. 

In a similar manner the injection of an anesthetic into the spinal canal 
may not only affect the sensory roots of the cord as is intended but un 
fortunately may reach the motor roots and paralyze them as well. The 
inhibitory effect of the motor centers on the tonus of the skeletal muscles 


* Read at the Eighteenth Annual Session of the American Congress of Physical Therapy, New York 
City, September 6, 1939. 
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results in a diminished venous return to the right heart with a resultant 
diminished cardiac output and finally, failure of arterial pressure, anoxemia 
and shock. Thus failure of circulation in spinal anesthesia resembles very 
closely the picture of shock and occasionally costs a life. 

The above impressions of Henderson are supported by the investigations 
of Gollwitzer-Meier and forty other investigators and the work of Schuberth. 
The latter comes to the conclusion that “shock or collapse is essentially a 
peripheral circulatory collapse” and also concludes that in spinal anesthesia 
“the decreased cardiac output depends not upon heart failure, but upon an 
impaired venous return to the heart. The cause of the circulatory disturb- 
ance lies in the periphery.” 

Smith, Rovenstine and Goldring, in a study of 18 subjects in which sen 
sory anesthesia was established up to T 5 and 3 to above T 1, came to the 


following conclusion: 


“Normal blood pressure may be maintained in normal unoperated subjects with sen 
sory anesthesia in spinal levels T 5 or higher above those at which the highest vasocon 
strictor fibers emerge to the splanchnic viscera and legs. In those instances in which the 
arterial pressure is reduced, the systolic pressure falls more than the diastolic, the latter 


heing usually maintained at essentially normal levels. There 1s at no time the hemo- 
dynamic picture to be expected from arteriolar dilatation, rather the decrease in blood 
pressure is such as is to be expected in consequence of a decreased cardiac output in the 
face of an unchanged arteriolar bed. That the cardiac output is actually decreased is 
indicated by measurements available in the literature Thus a decreased cardiac output 
results from decreased stroke volume, the latter resulting from post-arteriolar dilatation 
and decreased venous pressure. The post-arteriolar dilatation can be explained in terms 


of dilatation of capillaries, venules, and veins in consequence of skeletal muscle paralysis 
without tonic sympathetic activity to these circulatory channels. Possibly some further 


venous embarrassment is occasioned by paralysis of the abdominal and thoracic muscles 


and in some instances by acute dilatation of the spleen.” 


In general anesthesia, where muscle tonus is not lost, the venous pres 
sure is litthe changed and most often rises. In chest surgery (34 cases of 
thoracoplasty) Coryvllos and Standard found that in 34 patients 9 had no 
change in venous pressure, neither increasing or decreasing, in 21 patients 
there was a rise of venous pressure on the side of the operation, and in 4 
patients there was a bilateral rise of venous pressure. This is in marked 
contrast to what occurs to venous pressure with hypotonia of skeletal mus 
cles. Thus we have considerable evidence of the close association of hypo 
tonia and variable conditions of shock which, when extreme, may be the 


cause of death. 
Technic of Faradic Contractions 


Based on Henderson's concept of venous pressure collapse and its close 
association with hypotonia of the skeletal muscles, the authors conceived the 
thought of producing a contraction of large areas of skeletal muscles to 
force the stagnant capillary blood out of the muscles back into the venous 
circulation and in that manner stave off circulatory failure. Skeletal muscle 
contraction was accomplished by electrical stimulation (Ornstein, Licht and 
Herman). The faradic current was chosen because its effect resembles most 
nearly a normal contraction and it is much less painful and shocking than 
the galvanic current. To prevent fatigue, we thought it important to 1n- 
terrupt the current flow, and to prevent exhaustion, we would discontinue 
excitation after ten minutes, allowing a ten minute rest period. 

The apparatus we used consisted of a wall-plate type of faradic coil 
with a ribbon interrupter, and a tapped secondary coil of five thousand turns. 


The house current was supplied to the primary through a flasher socket 
fitted with a fifty watt lamp, which gave a fixed rhythm of about thirty 
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impulses per minute. With so simple a set-up, either alternating or direct 
current can be used. .\ more fool proof apparatus has been built to our 
specifications by the American Cystoscope Company, which they call the 
“Faradyne.” This is a small portable unit in a light (13 pounds) carrying 
case Which can be plugged into any 110 volt alternating current house socket. 

The advantage of this unit is that it is ground-free, shockproof, and avoids 
the possibility of any injury resulting from overdose, because the internal 
resistance of the patient circuit automatically limits the milliamperage.  Fur- 
ther, the mechanical interruption of the current is in an explosion-proot 
capsule, permitting its use where an open spark such as that used in the 
faradic coil might be dangerous. 

The current is produced through the use of a gas filled triode. The 
plate voltage is applied through a condenser-resistance combination having 
the desired “time constant.” This determines the length of time required 
to build up the plate voltage to the point at which the grid loses control 


and permits the tube to conduct. this point the condenser discharges 
through the tube reducing the plat tage almost instantaneously to zero, 


The grid then regains control, the tube ceases to conduct and the cvcle then 
repeats, the frequency being determined by the above-mentioned “time con 
stant” of the condenser-resistance combination. The triode is fed with recti 
hed, filtered alternating current. 

The voltage is fixed at 500 volts, the frequency at 1,000 cycles per sec 
ond, and the intensity may be varied from zero to 15 milliamperes. It wall 
be found that 10 milliamperes is suthcient to cause adequate contractions in 
most patients. 

Towelling was soaked in physiologic saline solution and wrapped around 
the lower abdomen and corresponding portion of the lower lumbar and 
gluteus muscles of the patient in six lavers, to allow for universal contact 
and the adequate retention of moisture. A belt electrode of block tin, six 
inches wide and fifty inches long was then secured about the towels with a 
clip, and the belt was then connected to the secondary of the faradie coil 
through an eight foot insulated cable. leach lower extremity was then en- 
cased in the same manner as the abdomen and electrodes four inches wide 
and fifty inches long were wrapped about them in legging-fashion, Both 
of these electrodes were connected to the other secondary terminal. 

When using the faradic current, the secondary coil was set to its mini- 
mum output and the current turned on. If the intensity is not sufficient 
to cause marked contractions, the output is increased by closing the coup- 
ling very gradually until the contractions are marked but not painful. 

It is important that bare metal does not touch the skin, because burns 
may result if it does. Only the lower half of the abdomen must be stimu- 
lated so that there will be no interference with free breathing. 

The venous pressure was estimated by the direct method because of its 
ease, accuracy and reliability. This procedure depends upon the cannula- 
tion of a vein and the free flow of sterile sodium citrate solution into it until 
the pressure in the vein counterbalances the column of fluid in the mano 
meter. 

The patient is placed flat on his back, after a preliminary basal rest of 
at least fifteen minutes. The level of the right auricle is then determined 
by taking a point in the fourth intercostal space five centimeters behind the 
sternum. The arm of the patient is raised to this horizontal plane and the 
manometer, which is capable of being adjusted, is fixed with a zero reading 
at the same level. In this way the level of the right auricle (taken to be 
zero), the arm vein and the manometer coincide. A three-way stopcock is 
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connected to (1) a syringe, (2) a manometer and (3) an 18 gauge caliber 
needle one inch long 

Pwo and one-half per cent sterile sodium citrate is put into the mano 
meter at about the level of fifteen centimeters. Citrate is also present in 
the needle and svringe. ‘The needle is then inserted into the vein and com 
munication with the manometer is established. 

Ii the pressure in the vein is less than that of the fluid in the mano 
meter, the fluid level will fall until both pressures are equal. On the other 
hand, if the vein pressure is higher than that of the fluid in the manometer, 
the latter will rise until the equilibrium is found. 

With the venous pressure thus taken, the patient is stimulated with a 
faradic current. \t frequent intervals venous readings are made. This can 
be continued for periods as long as one hour by simply washing through the 


needle, occasionally, with citrate from the attached syringe. 


Clinical Studies 


Using the above described technic we subjected a group of 41 persons 


~ 


to faradic muscle stimulation and measured the venous pressure before and 


after The subjects used were tuberculous patients at Sea View Hospital 
and also a small number of the residential medical staff. The normal venous 
pressure in this group varied from a low of 4.5 em. of water to a high of 
20 em. of wate Following faradic stimulation there was a venous pres 
sure rise of 1.4 em. of water in one person (the lowest rise) to a venous 
pressure rise of 10 cm. of water, which was the highest increase. The aver 
age rise in venous pressure was 3.57 em. of water pressure (table 1). 


krom the above we knew that we could raise the venous pressure by 
faradic stimulation of a large surface area of skeletal muscles. We then 
turned our attention to its clinical application in shock. \t Sea View [los 
pital with the development and progress in thoracic surgery, surgical shock 
Isa rare Occurrence We therefore had to go lo other hospitals for the clini 
cal application of this method of re-establishment of circulation by faradic 
stimulation of skeletal muscles (one hardly realizes the difficulties in ob 
taining suitable clinical material for the treatment of shock. lor example, 
Dr. Breidenbach, who has been interested in the treatment of surgical and 
traumatic shock agreed to use the above method of therapy in such cases. 
During June, July and August, Breidenbach and his associates investigated 
47 patients of traumatic injury brought to Bellevue Hospital for treatment. 
Unfortunately, in this group there was not one case of traumatic shock, 
or we may say that in a few, shock was suspected but the symptoms were 
so mild that no faradic stimulation was given and in all these patients there 
was no development of real shock. Therefore the authors must again refer 
to the one case of shock which they reported in their publication of April, 
1938. The patient was admitted to St. John’s Hospital. He was a white 
male, 32 vears of age, Who was in an automobile accident and sustained a 
fracture of his right tibia. When brought into the hospital he was in shock. 
The outstanding features were profound apathy ; he paid no attention to 
what was going on about him; his skin was cold, clammy and grayish in 
color; the breathing was characterized by periods of long sighing respiration. 


Venous pressure was 2 cm. of water, blood pressure 80 


Faradic stimulation was applied for three-quarters of an hour. The ven 
ous pressure rose progressively to 10 em. of water and the blood pressure 
rose to 95/60. The sensorium cleared and the patient was considered clini- 


callv to have recovered from shock. 
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TABLE 1. Venous Pressure Studies in 42 Cases 

Increase 

C ase Before After in Venous 

No Age Sex Stimulation Stimulation Pressure 
l 26 male 17.5 22.0 4.5 
2 27 mak 10.0 ee aD 
) 26 male 16.0 19.5 3.5 
| 26 mal i:5 75 2.0 
5 2/ male 17.0 19.5 an 
0 ys mak A 12.0 4.5 
7 35 mal 13 10.0 4.0 
S 20) male 9.5 12.0 RS 
2) 19 mak 8.4 11.6 ik 
10 38 mal 16.4 17.9 Be 
1] 33 femal 20.0 23.0 3.0 
12 28 mal ff 12.4 4.9 
1S 27 mal S.4 10.2 LS 
14 32 male 15.6 17.8 ne 
15 3] mak S.8 ZZ 3.4 
16 3] mal 7.2 13 2 
17 3] mal 6.4 10.6 4.2 
Is 34 female 2 10.0 4.8 
19 IS mak 6.5 12.2 Ws 
20 21 male 6.0 s.4 2.4 
21 27 male 12.0 17.0 3.0 
22 2/ mak 15.0 18.5 33 
23 24 male 5.0 te 6.2 
24 28 mal 14.0 24.0 10.0 
Za 29 mal 8.2 10,5 a3 
20 33 mak 6.4 10.0 3.0 
27 IS mal a2 7.8 2.6 
28 26 mal Die 9.2 4.0 
29 se mak } 8.0 3.5 
30 20 female S.A 10.2 1.4 
3] 25 mak 10.0 12.0 2.4) 
32 2» male 11 } 13.2 l Ss 
33 30 male 12.4 14.6 2.2 
34 20 remale 70) 8.9 1.9 
3D 30) mal 6.4 10.0 3.6 
30 Mw male a 14.4 19 
37 Jo mak 13.6 18.0 4.4 
38 34 mal 7.60 10.2 2.6 
3Y male i0.2 15.4 a2 
1) mal 3.8 98 4.0 
}] mal 4 12.6 a 
42 mal 7.0 12.0 4.0 
\verage OO 13.45 3.57 

Comment 


lirst, we note that venous pressure is low in shock, 2 cm. of water, just 
as Henderson believes. Secondly, we note that the blood pressure is also 
low, a systolic of 80 mm. mercury and no diastolic pressure. With faradic 
stimulation of the skeletal muscles for three-quarters of an hour the venous 
pressure rose to 10 em. of water and the systolic arterial pressure to 96 mm. 
of mercury and the diastolic from zero to 60 mm. of mercury. The patient 
had recuperated from what was diagnosed as shock. 

It is most unfortunate that we have not had more clinical cases of shock 
to treat. The experience would have been of utmost importance with a 
[uropean war in progress. This method of prevention of shock may play 
a most important role in cutting down the high toll in deaths caused by 
war wound shock. 

The failing circulation in spinal anesthesia caused by the hypotonia of 
the skeletal muscles is helped by faradic stimulation. Here we have had 
sufficient cases to state that the fall of venous pressure may be alleviated 
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Dr. Kenneth Phillips (Miami, Fla.): For 





several vears | have felt that clinical shock 
was associated with venous collapse Dur 
inv this time | have advocated that the first 





principle of therapy should be restoration o| 








venous blood yolume rather than cardio 
vascular stimulation 

Totally unknown to each other, the au 
thors and myself have been thinking along 





typ S ot physical 
Interesting 


identical lines in respect to 
therapy this shock syndrom 













enough, we have been using the slow inte 
rupted galvanic current, attempting to obtain 
the same results as they have obtained witl 
the faradi 

Our technical set-up has been to use a 
large pad in the center of the back high up 
attached to one terminal, and to the other 
a forked electrode terminating into smaller 
pads under the calf of each leg. Our work 
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by faradic stimulation Phe cases treated have not been in real shock but 
In that condition following the injection of anesthetic into the spinal canal 


and motor roots are paralyzed, with marked hypo 


The venous pressure then falls rap 


idly and the symptoms and low arterial pressure resemble a state of shock 
In these cases there has been evidence of the value of faradic stimulation 
in raising the venous pressure 
Summary 
Phe authors do not wish to make anv detinite conclusions from. such 
secant material. We do know that faradic stimulation of large areas of skele 


Venous pressure, ana if the concept ot shock, whic h 


of the venous system and with hypo 
method of raising ven 


of all 


above simple 


ttment forms ot 


wfore this Congress to acquaint its members 


It is the hope of the authors that 


this method of raising venous pressure will be brought to the attention of 
the surgical staffs of all the hospitals this Congress represents, so that the 
very occasional case of shock which occurs here and there may be so treated 
and the reports of the success or failure of this treatment may at a future 
time give us the knowledge whether or not the cause of shock has been 
overcome 

063 Filth Aven 
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is so new and preliminary in nature that we 
do not offer it as being in any way conclu 
sive, but only as a relation to the theory 
propounded and the well-controlled results 


obtained by the essayists. May I ask if in the 
opinion of the essayists the interrupted gal 
current would do equally well fot 
those not equipped with the faradic appara- 
tus? 


vanic 


Dr. Edwin Hirsch (Rockville Center, 
N. ¥.) | have had an opportunity to dis 
cuss this problem with Dr. Licht. I have 
been very much interested in this work, but 


have not been very successful in getting the 
opportunity to apply it. | would like to ask 
whether this method could be applied in any 
other type of peripheral vascular collapse. 
Dr. George Ornstein (New York): | 


would like to again point to the fact 


that the fundamental knowledge in shock on 
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which we made our contribution was based Dr. Licht who has been trained in physical 
on the work of Yandell Henderson. In_ re therapy. Dr. Licht’s choice was the faradic 
gard to Dr. Phillips’ question as to whether current, because it is the least painful of the 
faradic or galvanic stimulation was best, | two methods. I imagine there must be many 
am not able to answer the question The other methods to stimulate muscle contrac 
choice of electrical stimulation was left to — tion. 


AUTOHEMOTHERAPY COMBINED WITH ARTIFICIAL 
FEVER * 


Further Observations in the Treatment of Rheumatic Disease 


WILLIAM K. ISHMAEL, M.D. 
Medical Director, Bone and Joint Hospital 


OKLAHOMA CiTY 


In a previous report, the effects of autohemotherapy on various types ot 
rheumatic disease were reported. In the same report it was concluded that 
the effects of autohemotherapy could be greatly enhanced by the use ot 
artificial fever. It was found that the combination of the two was of much 
more benefit than when either was used singly, consequently this combined 
therapy was applied to various types of rheumatic disease in order to study 
the reaction. In this discussion, the results obtained in the first report will 
be reviewed, and observations made since that time will be added. 

The technic which has been emploved is as follows: 


Ten ce. of blood are withdrawn from the patient’s vein and injected deep 


into the hip muscles before clotting takes place. This is followed immedi 


ately by one hour of artificial fever at 101 F. This procedure 1s repeated 
twice weekly for eight to ten treatments; then discontinued for two to four 
weeks. The series is then repeated as indicated. 

Technic 


In arriving at our present technic of administering fever many methods 


were used and varying degrees of temperature reached. For the past eighteen 


months, the following technic has been emploved. The patient is allowed 
a regular, normal meal one hour prior to the treatment. Ten grains of so 


dium chloride are given along with as much water as is desired about fif 
teen minutes before the treatment is to begin. In view of the fact that a 
relatively low fever level is to be reached, we use a very simple method of 
elevating the temperature. All fever rooms are air conditioned to a tempera 
ture of 79 F. and a relative humidity of 45 per cent. 

We use a short wave diathermy apparatus of the inductance cable type, 
utilizing a frequency of 15,000,000 evcles per second (12 meters) in the fol 
lowing manner. A fever bed is prepared by using a wooden table covered 
with a cotton mattress of average bed thickness. Over this mattress is placed 
the inductotherm cable arranged as a loop. .\ cotton pad, three inches thick, 


covered with a bed sheet is then placed over the cable. Upon this founda 


* Read at the Eighteenth Annual Session of the American Congress of Physical Therapy, New York 
City, September 7, 1939 
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tion two units are placed. First, a “dry” bed, consisting of a blanket and 
sheet which are folded fan-wise and are to be used later, after the patient 
has attained the designated temperature and has returned to 99 FF. Over 
the folded “dry” unit is placed the “wet” unit. This consists of a woolen 
blanket, rubber sheet, cotton sheet, and then a sheet of turkish toweling. 
The patient is placed in a long sleeved cotton gown and lies on the towel 
ing sheet. The sides of this “wet unit” are caught up together and placed 


over the patient; one lapped over the other, with the ends folded over the 


~ 
~ 
7 


feet and 
The inner sheet soon becomes wet with the patient’s sweat. Originally 
we dampened this sheet before the treatment was started, but soon found 


this to be unnecessary as a sufficiently high humidity was easily maintained 


by natural means. In the last 500 sessions given, an average of 35 minutes 
was required to reach 101 | It is Our practice to discontinue the current 
at this temperature and we have found that it continues around 101.5 FF. \ 
temperature of TOL IF. is maintained for an average of one hour. The pa 
tient is then allowed to cool normally. Usually it requires one and one-halt 
hours to return to 99 FF. At this point, the folded “dry unit” is drawn over 
the wrapped patient and the “wet unit” is removed by slipping it over the 
feet. The patient remains in the “dry unit” until the temperature returns 
to normal. Usually this requires thirty minutes. Normal activities may 
then be resumed as there are no untoward symptoms following this mild 


pro edure 


\ total of 308 patients with rheumatic disease have been treated in the 


series and the results are shown in table 1. From this table it is evident 
that while autohemotherapy or artificial fever at 1OL.S PF. for one hour, when 
used singly, is of definite value in the treatment of rheumatic disease, the 


{ 


combination of the two 1s more etheacious 


PABLE 1 
Auto 
Art \ut 
Feve othe | r Only | , 
I | Only 
\l k 
Sarva om T vam Ce FT we Se TF ue 
\cute Infectious Arthritis a2 63 | 2 5 0) l 0 0) Q IS ] 3 
knoe 1 aiton % 23 0 OO 9 1 (0) ) | 0 34 2 0 
\cute Goutyv Arthritis } 2 ] oO Oo O ] 0 0 () Z ] | 
Rheumatic Fever? 22 ] ] 0 O OO Q 15 5 0 16 6 O 
luvenil Arthritis (Still's Disease) 1] 9 () () ) 0 l () ] 0 Q) ] | 
“Premenstrual Rheumatic Exacerba 
aaa Svndronk i & 1 0 3 i) ] 0 O O 39 10 l 
\cute Gonococci \rthritis 1] 7 () 0) 3 ] 0 0 0 10 ] 0) 
Menopausal Arthralgia 
With *Estrin 29 12 l eee &© @ @m. ¢ zZ 
Without Estrin 7 p ] l 2 © © & 4 3 l 
Chronic Fibrositis 71 $2 a () 8) } 0 14 0 2 62 7 Z 
Chronic Infectious Arthritis 44 S - ie 9 2 9 Pas 0 ] 2 5’ Ze B 
Totals 308 120 21 14 70 2 12 31 S $221 357 30 
a mg. in f n tw weekly 
+ Bever used in these cases reach () grees for 3 hours. I. V. Typhoid used 
t Fevet sed in these reache 0 legrees for 1 hour. I. \ Iyphoid used 
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When analyzed, the results shown in table 1 are very encouraging in 
certal.. ‘ypes of rheumatic diseases. The best results are found in the group 
including acute phenomena. Of the 23 patients diagnosed as acute “fibrost- 
tis,” all had complete remissions when given combined autohemotherapy and 
artificial fever. When autohemotherapy alone was used, 10 per cent failed 
to have a complete remission. When fever alone was used, 33 per cent failed 
to respond completely. Of the 7 patients diagnosed as acute gonococcic arth 
ritis who received the combined autohemotherapy-fever management, all had 
complete remissions, while 25 per cent of those receiving only autohemo 
therapy failed to respond. In the group diagnosed as acute infectious arth 
ritis, it must be remembered that it is very difficult to arrive definitely at 
this diagnosis. .\s pointed out by Slocumb the difficulty of diagnosis does 
not permit accurate interpretation of results. This same reservation should 
be held for the group classed as acute gouty arthritis. 

Of the chronic types of rheumatic disease treated, juvenile arthritis 
(Still's disease) and those classed as “fibrositis” responded most satisfactor- 


ily. In the juvenile arthritic group nine patients received autohemotherapy 
followed with 103 F. fever for one hour. All of them had complete remis- 
sions. ‘The fever in this instance was provoked with intravenous typhoid 


vaccine. One patient was treated with autohemotherapy only and showed 
no improvement. One patient was treated with fever only and showed only 
a moderate improvement. This group needs a larger and more complete 
control series. 

The group classed as “menopausal arthralgia” includes those women 
Whose rheumatic symptoms followed a natural or artificially produced meno- 


pause. The use of the estrogenic substances in these cases has been very 
ably set forth by Hall and the effect of autohemotherapy and fever used in 
conjunction with this treatment was discussed with that author. As is in 


dicated in table 1, the addition of 10,000 units of estrogenic substance greatly 
increased the efficiency of the autohemotherapy and fever. This suggests 
the possibility of the addition of some substance to those types which do 
not respond to autohemotherapy and fever. 

One of the most interesting responses was seen in that group termed 
chronic “fibrositis.” Here again, the question of diagnosis is important. In 
this group 42 of the forty-five patients receiving the combined therapy had 
complete remissions, an average of 93.3 per cent, while there were three “im- 
proved.” Of the 10 patients receiving autohemotherapy only, 6 had com 
plete remissions and 4 were improved. Sixteen of the group received the 
fever only and 87 per cent of these had complete remissions while 13 per 
cent failed to show any response. 

Forty-four patients diagnosed as chronic infectious arthritis were in- 
cluded in the series, 22 receiving the combined therapy, 19 the autohemo 
therapy alone, and 3 the mild fever sessions only. Of the twenty-two patients 
receiving the combined therapy, 4.5 per cent had a complete remission, 54 
per cent were improved and 41 per cent showed no improvement. Of the 
nineteen patients receiving autohemotherapy ‘only 10 per cent had complete 
remissions, 47 per cent were improved and 43 per cent failed to respond. 
Of those patients receiving fever only, one was improved and two failed to 
respond. 

The group classed as “Premenstrual Rheumatic Exacerbation Syndrome” 
is a mixed one which includes those women who have rheumatic pains 3 
to 5 days prior to each menstrual period. In these cases, the autohemo 
therapy was given every other day for 10 days prior to the expected onset 
of the menses. Of the 40 patients receiving autohemotherapy alone, 31 were 





























ARCHIVES OF PHYSICAL THERAPY June, 1940 








completely relieved, 9 were “improved” and one failed to show any response. 
When the artificial fever was added in a group of 9 patients, 8 responded 
completely and one was “improved.” 

In the patients diagnosed as rheumatic fever, only two patients received 
the combined therapy. One of these had a complete remission and one was 
“improved.” “Twenty received intravenous typhoid fever therapy at 104 F. 
for + hours repeated twice weekly; fifteen having a complete remission and 


five being “improved.” 
Discussion 


\utohemotherapy is not a new procedure and has long been emploved 
for a large variety of diseases. Work is now being done to study its effects 
but at the present time, one effect is apparent desensitization, Its effect 
on urticaria, serum sickness, various dermatoses and other allergic phenom 
ena is well known, but the entire role it plays in rheumatic diseases can 
not be fully deducted at this time. The allergic nature of rheumatic disease 
has never been clearly established 

The effects of artificial fever need not be discussed at this time, but it 
is evident that when a relatively low level of 101.5 F. is reached, the chief 
effect would be that of a physiologically increased metabolism. This most 
likely would have the effect of reinforcing the reaction of autohemotherapy 


in addition to the usual effect brought about by the low grade fever. 


Conclusions 


From the data available at the present time, I have concluded the fol 
lowing: 

I \utohemotherapy combined with 101.5 artificial fever for one hour 
is of definite value in the treatment of the following types of rheumatic 
disease: (a) acute fibrositis; (b) chronic fibrositis: (¢) acute gonococcic 
arthritis: (d) juvenile rheumatoid arthritis (Still's disease), which requires 
a temperature of 103° F. for one hour; (e) acute infectious arthritis; 
(f) “Premenstrual Rheumatic Exacerbation” svndrome, and (g) the effect 
of estrogenic materials, when used in the treatment of menopausal arthralgia 
is fortified and protrac ted 

2. The above procedure is of litthe or no consistent benefit in chron 
infectious (rheumatoid) arthritis (adult form). 

3. This procedure is simple and safe. It utihzes two methods of treat 
ment which, when combined, add greatly to our armamentarium of rheu 
matic disease. This management, even when successful does not replace 
the common sense, supportive measures indicated in all cases and does not 
eliminate the necessity of a thorough clinical, laboratory and x-ray examina 


tion with elimination of etiologic factors. 
Bibliography 


l Abrami. P.; Dalsace, Jean, and Wallich, Robert: New Indications of Auto 
hemotherapy in the Female, Presse méd. 45:713 (May 12) 1937. 


2. Freeman, John: The Present Position of Allergy and Hypersensitiveness in 
Chronic Rheumatism and Arthritis, Reports on Chronic Rheumatic Diseases, No. 1, 
1936 

3. Hall, F. C.: The Value of Estrogenic Substance in “Menopausal Arthritis,” 


in Christian Birthday Volume, Baltimore, Waverly Press, Inc., 1936, p. 928; Oestrogena 
Substansers Varde vid “Menopaus-arthrit,” Norn. med. tidskr. 12:1430, 1936. 

} Ishmael, Wm. K \utohemotherapy Reinforced with Artificial Fever in the 
Treatment of Rheumatic Disease, Preliminary Report, J. Oklahoma S. M. A. 32:9 
(Sept.) 1939 

5, —— : Discussion, |. A. M. A. 109:1029 (Oct. 9) 1937. 














ATROPHIC ARTHRITIS — SOLOMON AND STECHER 339 

6 . and MeBride, Earl Do: The “Reeimented Rationale” in the 
Preatment of Rheumatic Disease, |. Oklahoma S. M. A, 30:351 (Oct.) 1937 

7. Ie Calve, J.: Considérations sur les rhumatismes et leur traitement, Presse 
med. 45:1409 (Oct. 6) 1937 

8 Levy-Solal, E.: Autohemotherapy in the Dermatitis of Pregnancy, Gynec. et 
obst. 6:330 (Nov.) 1922 

7] Lvon, G.: \uto- and Hetero serotherapy, Bull. méd. 37:423, 1923 

10. Ravent, Po: Autohemotherapy im Some Dermatoses, Ann. de dermat et syph. 
4:292, 1913 

11. Saxon, Leo, and Stoll, J. E.: Studies in) Autohemotherapy, D[llinois M. J 
7§:352 (April) 1939. 

12. Sieard, J. Ac: Subcutaneous Homohemotherapy, Presse méd. 26:304 (June 13) 
1918 

13. Slocumb, C. H.: Correspondence from Mayo Clinic, Rochester, 1939 

14. Small, J. C.: The Desensitizing Treatment of Chronic Arthritis, Proc. Con 
ference Rheumat. Dis., Acta. Rheumatal. 5:26, 1932 

15. Sternheim, L..: Hormonal Improvement Due to Ovarian Extracts and Auto 


blood Injections, Med. Welt 6:164 (Jan. 30) 1932 


(hor discusstons, see page 342) 


TREATMENT OF ATROPHIC ARTHRITIS WITH 
ARTIFICIAL FEVER THERAPY * 


WALTER M. SOLOMON, M.D. 
and 
ROBERT M. STECHER, M.D. 


CLEVELAND 


The therapeutic value of heat for the relief of muscle and joint disorders 
has been known since ancient times. Barbaric and semi-civilized peoples 
emploved natural hot springs and devised various types of sweat baths for 
the treatment of these diseases. \rtificial fever therapy of arthritis is a 
natural development of the healing art which had its origin in remote ages. 
\rtificial fever therapy produced by the intravenous injection of bacteria, 
the inoculation of foreign protein or physical means has been employed for 
various types of arthritis. We have already reported our results obtained by 
fever therapy in gonococcic and in acute infectious arthritis of undetermined 
origin. The present report is concerned with the results obtained by artificial 
fever therapy with the Kettering hypertherm, in 114 patients with atrophic 
arthritis at City Hospital during the last five vears. 

\trophic arthritis is the most interesting, the most important and the 
most disabling of the common joint diseases. It is of great economic im 
portance because of the long period of disability which it causes. Satisfac 
tory methods of prevention or cure have thus far not been discovered. It 
is a chronic disease characterized by multiple joint involvement, impairment 
of general health and an interruptedly progressive course leading in many 
cases to complete disability. Women are atticted more commonly than men. 
The onset. frequetly occurs between the ages of 20 and 40, usually in an 


* From the Department of Medicine of Western Reserve University School of Medicine at City Hos 
pital, Cleveland, Ohio. 

* Read at the Eighteenth Annual Session of the American Congress of Physical Therapy, New York 
City, September 7, 1939. 
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insidious manner. Any joint may be affected, multiple joints are involved 
in individual cases with fusiform swelling, pain, limitation of motion and 
finally ankylosis. The joints usually seem to be only moderately inflamed 
as judged by the degree of redness or heat. As the disease progresses, jomt 


destruction occurs resulting in deformity and ankylosis which persist even 


during periods of remission. 


TABLE 1 Duration of Disease 
Less than 1 vear 9 10 to 15 years 13 
l to 5 vears 52 More than 15 years 1] 
5 to 10 vears 29 


This report includes all of our patients with atrophic arthritis who re 
ceived treatment in the Kettering hypertherm. Analysis of this group re 
veals that it includes a high proportion of patients with severe atrophic 
arthritis of long duration. Fifty-three, or 40.5 per cent, had had atrophic 
arthritis 5 to 20 vears; fifty-two, or 45.5 per cent, had had the disease 1 to 
5 vears, and only 9 patients, or 8 per cent, had had symptoms for one year 
or less. This information is presented in detail in table 1. The age dis 
tribution of this group is higher than one ordinarily associates with atrophiu 
arthritis, a natural effect of the long duration of disease experienced by so 


many of the patients. Table 2 presents the age distribution by decades. It 
TABLE 2 Age Distribution 

\ge Numbers Age Numbers 

1- 9 l 40-49 37 

10-19 ] 50-59 ?] 

20-29 25 60-69 l 

30-39 28 


will be noted that more than one-half of the patients were at least 40 years 


of age when treated and about one-fifth of them were over 50 vears of age. 


TABLE 3 Patient’s Jowut Involvement 
Number of Patients Joint Limitation in Motion Deformity 

107 Knee SS 14 
YS Fingers 62 10 
Ss] Wrist 59 14 
79 \nkk 4 1] 
69 Elbow 06 5 
67 Shoulder 48 ; 

50 Hip 42 
28 Toes 19 14 
27 Spin 15 2 


1] Jaw 8 


Table 3 indicates quantitatively the joints involved. The first column 
reveals the number of joints involved. Column 2 indicates the number of 
joints with limitation of motion, and the last column reveals those joints 
with permanent deformities. The knees, fingers and wrists were most com- 
monly affected. 

\s a rough estimation of the functional activity of these patients, they 
were classified according to their ability to get around at the time that fever 


therapy was started. Thirty-five patients, or 30 per cent, were wheel chair 
or bedridden invalids, 15 others, or 13 per cent, were ambulatory with the 
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aid of crutches or canes, and only 64, or 56 per cent, were ambulatory with- 
out aid, 

We gave 1,232 treatments, totaling 3,809 hours of therapeutic fever. 
The patients received an average of 34 hours of fever. The number of treat- 
ments for individual patients varied from 1 to 60. 

Rectal temperatures of 103 to 104 I. were maintained for 3 hours. ‘The 
usual precautions to replace water and salt loss were employed and_ seda- 
tion with sodium amytal, morphine or pantopon was used in most cases. 
Because of the short duration and moderate elevation of the fever, treat- 
ments were well tolerated and complications were rare. [Higher fevers of 
longer duration for atrophic arthritis were abandoned early in our experi- 
ence because of the severe debility and subsequent loss of appetite without 
additional therapeutic benefit. 

The immediate effects of fever therapy in our group were encouraging 
and often striking. Complete relief was noted in only 2 patients of this 
series. Partial relief was obtained in &5 patients or 75 per cent. This re- 
lief included definite decrease or abolition of pain and stiffness and increase 
in range of motion of affected joints. Swelling was not immediately in 
Huenced to the same extent as were the above factors. Doubtful relief or 
no relief whatever was observed in 26 patients or 25 per cent. In many of 
these patients the degree of relief was so slight or the duration of relief so 
short as to render the therapy impractical. 

The final results obtained were not as satisfactory as were the imme- 
diate effects. The final results were determined by the condition of the pa- 
tients when last seen. The period of observation varied from 6 months to 
nearly five vears. The patient’s condition on discharge or when last seen 
was found to be unchanged in 93 cases or 82 per cent. In 11 individuals 
it was thought to be improved, in 10 it was definitely worse. 


The final results observed in the entire group were not encouraging. In 
asmuch as this might be due, in part at least, to the large proportion of 
severe cases of long duration, it seemed desirable to analyze the results ob- 
tained in the early cases. Of the 9 cases with atrophic arthritis of less than 
1 year’s duration all were ambulatory when first seen. When last seen, 
only 7 were ambulatory, 1 was ambulatory with crutches and one had be 
come a wheel chair invalid. Five were considered to have had partial re- 
lief, 2 had doubtful or no relief, and 2 were definitely worse. 

Comment 

A review of our experience shows that artificial fever therapy failed to 
cure a single case of atrophic arthritis. It may further be said that this 
treatment failed to permanently arrest the disease. This does not mean, 
however, that artificial fever therapy is totally without benefit to patients 
with atrophic arthritis. Fever therapy gave partial relief of pain and stiff- 
ness in 85 patients, or 75 per cent. At times relief persisted for only one 
or two days but it occasionally continued for several weeks. Subsequent 
treatments frequently were disappointing to the patients because improve- 
ment was no greater than that obtained after the first one, but when treat- 
ments were repeated the duration of benefit became prolonged. As a result 
of this effect the time interval between treatments could be lengthened with- 
out deleterious effect and a partial remission was effected. The disease in 
several patients has attained such a degree of stability that only three or 
four treatments a year are necessary to keep the patients relatively com- 
fortable and active. 
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\trophie arthritis characteristically produces damage and destruction to 
joints of such a nature as to seem utterly irreparable. Effective therapy 
should prevent permanent joint changes if applied sutticiently early in the 


disease 


rr should prevent further progress of such changes which are al 
ready present. [ffective therapy should also eliminate joint inflammation, 
provide restoration of general health and prevent exacerbations of the dis 
ease. Such ideal objectives are not now attainable in a satisfactory pro 
portion of cases of atrophic arthritis by any known method of therapy. Cer 
tainly artificial fever therapy does not accomplish them. Until the specific 
nature of the disease is recognized, symptomatic treatment is the best we 
can offer. This includes physical and emotional rest, an adequate and well 
rounded diet, proper elimination of waste products and the relief of joint 
pains by medication and physical therapy. The results obtained from the 
use of various kinds of streptococcal vaccines, bee venoms and sulphur prep 
arations have been disappointing in the majority of cases in our experi 
ence. Gold therapy is highly recommended at the present time but seems to 
incur certain undesirable hazards. 

The present study indicates that artificial fever therapy is not a cure 
for atrophic arthritis. It does not secure permanent relief of symptoms nor 
does it promise substantial increase of joint funetion or bodily activity to 
the patient. Artificial fever therapy does offer a greater degree of tem 
porary relief of joint pain and stiffness than any other therapy with which 
we are familiar. This relief is suthcient to warrant the use of this form of 


treatment in selected cases. 


Discussions of Papers of Drs. M. B. Ferderber; W. M. Solomon and R. M. 
Stecher; W. K. Ishmael; H. W. Kendell, e/ a/.;* E. Belt and 
A. Folkenberg ;** A. E. Bennett, ef al. ;** E. C. 
Elkins and R. L. Bennett, Jr.* 





Discussion 

Dr. Kenneth Phillips, (Miami, Florida): Dr Ishmael's paper interests me very 
One year ago, 1 found Schmitt in much We have used autohemotherapy 
Chicago obtaining very encouraging r¢ alone and fever therapy alone in the vari 
sults with prolonged penetrating heat in ous rheumatic and arthritic syndromes 
certain types of sacroiliac and back con and our results have been rather disap 
ditions. Our experience during the past pointing Certainly they would indicate 
vear has contirmed its value The ques that in the combination of both we might 
tion might be raised as to the effect of step up the efficiency similar to combined 
general anaesthesia upon the experiments chemo-fever therapy in other diseases. | 
carried out by the author Also, was the = should like to ask the author to explain 
red blood count checked along with the his reason for giving the two so close to 
white count in order to estimate the gether? Why wouldn't better results bi 
amount of change being due to dehydra obtained by either preceding the fever, 
tion? possibly twenty-four or even thirty-six 

In the beginning of fever therapy by hours with the blood, or else give the 
physical means, I believe we all had hoped blood at the close of the fever session? 
that it would prove to be of great value The aim would be to gain a more pro 
in atrophic arthritis. Personally, I had longed reaction 
further hoped that Drs. Solomon = and The transactions of the first Interna 
Stecher might have found some technic tional Fever Congress held about four 
by which this might come true. Our ex years ago reveal that | made a plea for 
perience in about 47 cases has been very clinical research in the direction of at 
discouraging through a failure in approxi tempting to accomplish the desired results 


mately 97 per cent. I should like to ask at lower temperatures and shorter dura 
the essayists if the clinical improvement tion For the past three years, we have 


in the way of symptoms is sufficient, in stressed the value of technic and pre-fevei 
their opinion, to make it worth while to. management together with the unsafety of 
use fever therapy? improperly trained personnel. I am happy 

* Papers of Drs. A. E. Bennett, et al., and H. W. Kendell, et al., appeared in the October, 1939 issue 


of the ARCHIVES. 
** Papers of Drs. E. Belt and A. Folkenberg, and E. C. Elkins and R,. L. Bennett, Jr., appeared 
in the April, 1940, issue of the ARCHIVES 
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to se* these opinions confirmed by Drs 
Kene Il and Simpson. 
The single long fever session tor gon 


orrheal infections, undoubtedly, has its ad 
vantages, especially economically. How- 
ever, | personally experience difficulty and 
feel concerned as to its safety. For many 
departments not well equipped, it is highly 
probable that the more practical technic 
is the shorter maintenance periods even 
though more treatments are required 
Quantitative blood studies in the manage 
ment of syphilis stressed by Dr. Kendell 
is a most valuable aid. After using it for 
a time, one feels completely lost without 
it. We have utilized the Kline in place of 


the Kahn reaction and find it very satis 
tactory 
\ year ago we heard an opinion from 


the floor of this Congress to the effect that, 
since the advent of sulfanilamide, fever 
therapy was on the wane in so far as the 
treatment of gonorrhea was concerned 
Many of us did not concur in that opin 
ion, and the splendid report of Drs. Belt 
and Folkenberg reveals the definite clini 
cal value of their combination. Our ex 
perience in this field closely parallels that 
of the authors, but one should not over- 
look the problem of safety in carrying out 
these treatments in the office. I am cer 
tain that these authors only advocate “of 
fice fever” when an office is” properly 
equipped in personnel and apparatus. 
Mur technic is essentially the same as 


theirs except that we have experienced 
some undesirable reactions when large 
doses of sulfanilamide were given on the 
same dav as the fever We, therefore, 


withhold the drug on this day until afte: 
the fever The incidence of cure 
in our series of 115 cases was 92 per cent, 
or slightly higher than that of these work 
ers. 

The opportunity of 


session 


which Dr. Bennett 


and co-workers have availed themselves 
for this comparative study is enviable 
The increase in curative results from 12 


per cent under the old chemotherapy, to 
42 per cent by adding malaria therapy, 
and now to 38 to 65 per cent with chemo 
fever therapy by physical means is most 
gratifying. The tables show that clinical 
improvement is accomplished even though 


the serologic reaction of the spinal fluid 
is not reversed. As time goes on, we are 
turther realizing this to be a more con- 


stant observation. In this connection, may 
we hear the opinion of the authors regard- 
ing the relationship between a persistent 
serologic reaction and the status of the 
patient as to cure or safety from relapse 
Quantitative blood studies, when practical, 
are valuable in these cases. I am also 
much interested in their opinion regarding 
the value of mapharsen as compared to 
tryparsamide in central nervous syphilis 

Drs. Bennett and Elkins have devised a 
verv simple, vet practical, method for in- 
ducing hyperpyrexia in the animal with 
out the need for anaesthesia. I hope they 
will extend, if possible, their comparative 
experiments to the cat and other animals 
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which have channels of heat dissipation 
through the feet and organs other than 
the respiratory tract. If they have not al- 
ready done so, I hope they will furnish 
us with information regarding compara 
tive temperature readings of the subcutan- 
eous lymph space, skin, muscles and vis- 
cera during the process of fever. We are 
badly in need of this information for clin- 
ical guidance. I am impressed with the 
potential clinical value of such determina- 
tions under a setup such as this, when the 
structures to be compared are completely 
divorced from the influence of the modal 
ity used for producing the fever. It must 
also be borne in mind that by this method 
we may gain much information on the 
existing relationship between the thermo 
venic brain center and peripheral struc 
tures. 

I am inclined to disagree with one opin 
ion expressed by the authors. They as 
sume that during the experiment they are 
dealing with a peripheral vasoconstriction, 
and compare it to fever produced by ty 
phoid vaccine. In crucial experiments up 
on the heat regulating center the follow 
ing facts have been observed. When the 
center is exposed to heat there is peripheral 
vasodilatation with flushing. When cold 
is apphed to the center, the opposite o1 
peripheral vasconstriction with blanching 
and muscle rigor ensues. Under typhoid 
vaccine or toreign protein fever the center 
reacts to shock and the peripheral mani 
festations observed are those similar to 
the application of cold. In these experi 
ments, it would be my opinion, that. the 


thermovenic center is being exposed to 
heat. 

Dr. N. E. Titus (New York): During 
the last war great use was found for 


whirlpool baths especially for peripheral 
nerve injuries. This means heat and one 
hundred per cent humidity, along the lines 
of Dr. Ferderber’s research. 

I am wondering if the author will not 
run a parallel series of observations with 
the whirlpool bath, for if it can produce 
results similar to those created by the ap 
paratus designed at the University of 
Pittsburgh, more patients would take ad 
vantage of the knowledge. 

The increasing lack of response of the 
bone marrow after repeated fever treat- 
ments was brought out by Bierman years 
ago. Linking this disability with chronic 
diseases leads to a_ possible explanation 
of the finding that fever therapy is inef- 
fective in chronic arthritis. If a method 
of ingreasing bone marrow efficiency by 
diet or vitamin therapy can be worked 
out, possibly the combination with fever 
therapy will prove of value in chronic 
arthritis. 

Too many neophytes in physical medi- 
cine reply on a single form of treatment, 
little appreciating that team work brings 
about the most success. Fever therapy 
started out as an individual form of treat- 
ment and then sulfanilamide entered the 
picture and revealed that it was eligible 
for the team. Bierman has long shown 
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that pelvic diathermy and fever are a good 


combination, and chemotherapy and fever 
have an established reputation in the man 
agement of syphilis, 

Dr. Stecher’s paper should serve as po 


tent constructive criticism of fever thet 


apy No one can dispute the findings but 
one can only hope that some way can be 
found to utilize fever in the general 


scheme of arthritis therapy 
The author states that 
cent of the patients did receive 


seventy-five pet 
temporary 


symptomatic relief. Such can also be ob 
tained by other accepted physical agents 
These can be more conveniently applied 
with equal effect upon the disease entity 


Dr. Ishmael’s results are worthy of care 


ful study for one might be led to the 
thought that fever has a good deal to do 
with activating specific immune reactions 
in the body That it stimulates metabol 
ism is conceded and what it does to pro 
mote general dissemination of chemicals 
was graphically shown to me when | 
watched over a patient who was giver 


unsuccessful attempt to help 


troubles due to 


fever in an 
her combat 
lergy 

On one occasion she was civen her auto 
vaccine about an hour before sh« 
fever The subcutaneous in 
deltoid raised 
half a 


bacterial al 


genous 
was given 
jection in her arm below the 
the usual wheal about the size of 
volf ball. On other oceasions this indur 
ation would last about four Whe 
given fever, however, the entire swelling 
disappeared when her temperature reached 
103 F.. showing the ability of the body 
to absorb this extraneous fluid had been 
greatly increased 

Dr. Kendell mentions the 


day S 


elfects on au 


condition in a fever apparatus when the 
doors have to be opened frequently. That 
has been observed from the start Cnn 
cause for opening the doors is to give tl 
patient a bed pan. When giving femak 
treatments it has always been my proce 
dure to irrigate the colon thoroughly wit! 


a special apparatus immediately before the 
treatment is started. 

Since we know that absorption in ven 
eral is ! reasonable to ex 


increased, it is 
pect that cleaning out the gut beforehand 


lessens the amount of intestinal toxins 
that may be absorbed during hyperp 
rexia. Experience has shown that gastro 


intestinal disturbances during fever can he 
entirely eliminated if an efficient Dierke: 
colon irrigation is given 

In the humiditherm that I use entranc¢ 
to the chamber is through a zipper in the 
rubber curtain. This opening is of ampl 
length to admit a bed pan for female 
patient. Inside the rubber curtain hangs 
a clean cotton curtain with a flap corre 
sponding to the zipper opening. This acts 
to keep the hot humidified air in the cham 
ber and when it is necessary to open the 
vent, the minimum amount of air is lost 
Moreover zippers at the corners at. the 


head end of the curtain make it possible 
to reach the patient's arm for blood pres 
with a 


sure determinations minimum 
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amount of air loss 

Dr. William H. Schmidt (Philadelphia): 
This series of papers on fever therapy 
illustrates the type of work that is helping 
physical therapy a great deal. It shows 
considerable diligence and scientific work, 
with a comparison of results that is of 
great advantage to all of us. 

I was interested in Dr. Ferderber’s 
paper. He has brought out quite clearly 
the point which | had held in the early 
days of fever therapy, which is, that. the 
method of inducing fever does not make 
so much difference, as they all produce 
practically the same effect, and that it did 
not matter much whether it was internal 
heating or the heating was produced by 
external means. The suggestion he makes 
in his paper, of the possible development 
of immunity to fever, is quite interesting, 
and is a point that may explain some of 
our failures in the past in some of these 
patients. Another important thing is his 
work on local heating. That is something 
we should all bear in mind. 

I want to second what Dr. Titus has 
said about the whirlpool bath, because | 
have found that this method has’ been 
effective in many of these conditions 
where other measures have failed. It may 
be that the explanation which = Dr 


Ferderber has worked out is the real 
truth of the matter 
The paper by Drs. Stecher and 


Solomon on arthritis also was interesting 
We must realize, that atrophic arthritis ts 


a veneralized disease, with local) mani 
festations. We have multiple joints in 
volved, and local treatment of each joint 
is always difficult. We cannot expect to 
cure all these patients, because they have 
varied etiologic factors, but I do believe 


that fever therapy offers considerable help 
It is not necessary in arthritis to use high 
fever; we can use temperatures around 101 
or 102 F. This is easily borne and does 
not debilitate the patients, and as a rule 
they submit more readily. 

| have found that we get relief a little 
quicker than one can in any other way in 
the treatment of these cases. It is par 
ticularly in those patients who have dis- 
tinct foci of infection such as sinus infec 
tion, that show the best response. 

Dr. Ishmael’s paper is informative. The 
combination of autohemotherapy = and 
fever is simply to augment the effect of 
the fever, and when the two are used to 
vether it is quite possible that we do get 
a prolongation of the effects. 

It is well known that fever therapy will 
produce leukocytosis, and the same is true 
with autohemotherapy. 

My experience in the treatment of 
gonococcie infection has been limited. | 
have treated some of the complications 
with fever therapy, and with good results. 
I had one particularly serious case of a 
nurse, who became infected from an infant 
with gonorrheal vaginitis, and she de 
veloped an extremely virulent type of in 
fection. The patient was given a ten-hour 
treatment at a temperature of 106 F. with 
complete clearing up of the svmptoms and 
negative culture after the one treatment 














DISCUSSIONS — PIASKOSKI 345 


interested in the 
temperatures at 


been 
running 
for prolonged periods. It has been 


I have always 
desirability of 
106.7 F. 
shown from autopsies on patients who 
have died as a result of high temperature 
that there have always been hemorrhages 
in the brain, kidney, liver and other or 
vans of the body. When a patient is sick 
with a temperature of 106.7 F. we feel that 
that patient is very seriously ill, and that 
certainly is also true with fever therapy 
When one is running such a temperature 
one is in a danger zone, and it certainly 
is work that should not be attempted any 
where except under the very best of con 
ditions with a trained personnel and where 
every emergency can be met. 

I personally have not been inclined to 
run temperatures above 106 F.; 1 feel that 
it is safer not to do so and that the results 
are not much improved thereby. There 
has been some work done which shows 
that the leukocytes are mobilized by fever, 
but when the temperature is around 106, 
the activity of the leukocytes is decreased 


rather than increased. It seems to me, 
that ought to be a hint that the effect of 
very high temperature is not altogether 
the best. The idea of producing thermal 
death of the organism by artificial fever 
may be the right one — 1 am not prepared 
to sav it is not but personally I feel we 


should be very careful about running these 
extremely high temperatures. 


The combination of chemotherapy with 
artificial fever is very good. We = should 
utilize every means we can to cure these 


patients, and if the combination of chemo 
therapy and fever is going to help in im 
proving our results, we should give it, by 
all means. That, of course, holds truce 
with syphilitic conditions as well as with 
the gonococcic infections. 

The interesting presentation by D1 
klkins opens up a field for experimental 
work, and enables the investigator to ob 
tain fever in a simpler and probably easier 
way, and may lead to some very interest 
ing results. IT would be very happy to sec 
the authors carry that work further and 
let us hear from them later on about the 
effects they will have obtained. 

Dr. R. Piaskoski (Milwaukee, Wis.): 1 
believe the one outstanding fact about this 
very fine symposium on fever therapy is 
that every paper stresses its use in com- 
bination with some other agent — sul- 
fanilamide, autochemotherapy, bismuth 
and other anti-syphilis preparations — or 
as an adjunct to other treatment, as in 
arthritis. These reports show that fever 
enhances the action of these other agents 
and that we can obtain benefits with a 
combination of methods which we cannot 
vet with any of these agents alone. We 
are able to decrease the severity of the 
treatment or the total number of hours of 
fever, and by so doing decrease the cost of 
fever therapy. It should lead to a more 
widespread use of this very powerful 
therapeutic agent. I was glad to hear once 


more, as was mentioned by several men, 
that personnel, nursing care and experi- 
ence are most important in the successful 
administration of fever therapy, and that 


the apparatus used is of secondary im- 
portance. 

In the treatment of atrophic arthritis by 
fever, we have gone through much the 
same course as outlined by Drs. Stecher 
and Solomon. Because of the severe and 
long-lasting weakness following longer and 
higher fever, we vradually reduced the 
duration and height of the fever until now 
we carry these patients at 104 F. for only 
an hour or two. We feel that the immedi 
ate relief of pain and stiffness and the in- 
creased motion is about the same as we 
saw with the more strenuous treatments 

We have treated about two hundred 


cases of this type in the last six vears, 
and have had some very fine results and 
also some very poor results. Like Drs 


Stecher and Solomon, | am convinced that 


fever therapy is not the answer to the 
treatment of atrophic arthritis; however, 
fever therapy administered in this mild 


manner is an important part of a regime 
which includes general medical care and 
persistent local physical therapy. 

Dr. Ishmael’s paper) prompts me. to 


speculate on the role of short wave ther 
apy in the results reported. For several 
vears we have been giving what we term 
prolonged short wave treatments. The 
usual short wave treatment is given for 


only ten to twenty minutes, but in_ re 
sistant painful conditions we often cover 
the patient and apply the short wave cur 
rent for an hour or two. The patient's 
temperature usually reaches 101 to 101.5 
Ff. for about an hour. Our nurses refer to 
such treatments as “long” short wave treat 
ments, rather than fever therapy. We hav« 
been favorably impressed with the benefits 
of this tvpe of treatment 

I want to emphasize the importance of 
what Dr. Kendall referred to as indi 
vidualization of treatment. At the Mil 


waukee County Hospital we are carrying 
out a long-term study of fever plus 
chemotherapy in neuro-syphilis. We give 


cach patient a course of ten fever sessions, 


each consisting of three hours between 
105 and 106 degrees. A bismuth prepa 
ration is given during each fever session. 

Then the patient is referréd to the 


Luetic Clinic for additional chemotherapy 
later he may be given a second or third, 
or even a fourth course of fever therapy 
Depending on his general condition, we 


may decrease the height of the tempera 
ture or shorten the duration of the treat 
ment. In this way we are able safely to 
treat patients who are considered poor 
risks. We have obtained serologic re 
versals in blood and spinal fluid after 


thirty ,or forty fever sessions when there 
was no change following ten or twenty 


sessions, 


Dr. Milton G. Schmitt (Chicago): In 
regard to the suggestion that more pro 
longed application of diathermy may be 
of advantage in certain cases 1 may com 
ment that we have gone to the very great 
extreme of giving continual intermittent 
treatment in the fashion of applying 
twenty minutes of diathermy every hour, 
twenty-four hours a dav, for as long as 
three weeks, without interruption. I am 
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quite convinced to date that this method 
is worth attention, and I believe that our 
results will bear this out when we publish 
them 

lhe paper of Drs. Solomon and Stechet 
clearly states that fever therapy does not 
cure atrophic arthritis but it does offer a 
vreat degree of relief from joint pain and 
stiffness. We are encouraged, theretore, to 
continue to use physically induced fever 
is a most valuable aid in selected cases 


My experience is in agreement with tliat 
of the regarding the height of the 
fevet However, my work suggests 
that a fever of five to six hours 
tor ten treatments at 
intervals increases the temporary 
manencyv of the result. In those cases 
showing improvement, subsequent shortet 
definite benefit in 
improvement 


authors 
curve 


sustained 
weekly 


pel 


SLCCESSIVE 


fever are ot 
continuance of 
pape! 
challenge 
optimal procedure 
and applied 
to a sufficiently 


courses of 
sustaining a 
presents new ob 
further in 
must 


Dr. Ishmael's 
servations which 
vestigation \n 
be worked out 
much variation 
ber ot 

In following the 
tever, we note 


¢ 


without too 


large num 


cases 
observation of a post 
that it not 
hour but rather for sey 
whole day This fact 
benefits of the sug 
paper might be enhanced 
leneth of induced 
Drs 
changes 
previous vears 

environment 
cabinet are to be 


operative does 


last for a 
eral hours or a 
vests that the 
therapy in this 
by increasing the 

Phe 
simpson 
that of 
changes in the 
patient in the 


single 
sug 


gested 


revel 


and 
Ove! 


Kendall, Rose 
in techni 
‘| hose phvsical 
control of the 
com 


paper of 


presents 


mended. However, some other practices 
set forth disturb me. The intravenous ad 
ministration oO “) per cent glucose rou 
tinely several times during a single treat 
ment, mav not be necessary or desirable, 
and it may be somewhat hazardous. It ts 
my opinion that this practice can be ob 
viated by adequate preliminary prepara 
tion of the patient. It is my experience 


that a patient endures the treatment better 


after a substantial breakfast than when 
treated during a fasting condition. Also, 
that adequate amounts of glucose are well 


tolerated by ingestion if the patient 1s in 


need of such food 

The number of hours of fever given per 
treatment for syphilis and the procedure 
advised for gonorrhea seem to be in di- 
rect conflict The reasons given for this 
practice are also in conflict. let us ex- 
amine the case. Three-hour fever sessions 
are given for syphilis. The reasons for this 


shortened procedure are economic, namely, 
(a) the nurse can give two treatments per 
day; (b) the patient can remain ambula- 
(c) the cost to the patient is reduced 


tory; 

Ten-hour fever sessions are advised for 
gonorrhea, together with nine days’ hos- 
pitalization. The reasons given for using 
this scheme of treatment are scientific, ac- 
cording to the work of Carpenter, Boak, 
Mucci and Warren. I am wholly in ac 
cord with accepting this reference as au- 
thority I ask at this point: Why use 
economic determinants for the procedure 
in one disease and scientific determinants 





PHYSICAL 














Jung, 1940 


THERAPY 

















for the technic of another disease? Are 
patients afflicted with gonorrhea better 
able to pay for a ten-hour treatment with 
the added expense of intravenous glucose, 
oxygen administration, and more days of 
hospitalization, than are syphilitic pa 
tients ? 

Phere is no comparison between results 
of former technics and those of the period 


described in the paper. Such a statistical 
comparison should be very valuable. We 
do well to remind ourselves that in fever 


therapy we are attempting to mimic a nat 


ural mechanism of detense in the body 

namely, tever. A spontaneous fever does 
not occur once in a while for two or three 
hours, but rather endures all day, every 
day, until the pathologie condition is over 
come. This facet is respected in the re 
ported procedure for the treatment of 


somewhat dis 
treatment ot 


seems to be 
reported 


eonorrhea, but 
regarded in the 
syphilis 

The paper of Drs. Belt and 
is very informative in that it clearly 
forth facts which firmly establish the value 
therapy of gonorrhea. | am ex 
ceedingly vlad for the very special em 
phasis of adequate study and examination 
of the patient, and also the importance of 
several days of preliminary preparation 
This has been my practice for the past six 


Folkenberg 
sets 


OT Frevet 


vears, and | feel amply rewarded for so 
doing 

The paper of Drs. Bennett, Nielson, 
Fechner and Cash definitely helps to 


establish physically induced fever as a 
most important procedure for the success 
ful management of active neurosyphilis, 
including paretic dementia. The paper ot 
Drs. Elkins and Bennett indicates that the 
air which the fever patient breathes may 
be important in considering the ultimate 
optimal management of the fever patient 


Dr. William Bierman (New York): Dr 
Kerderber appears to draw the conclusion 
that inasmuch as the leukocytic reaction 
which follows upon repeated exposures to 
heat diminishes, therefore the therapeutic 
this measure diminishes accord 
ingly. | do not challenge that statement; 
it may be true. But I am impressed by 
the tact that there are numerous other 
changes that occur in addition to leuko 
cytosis, so I was particularly interested in 
hearing him draw this parallelism between 
the diminished leukocytosis and the di 
minished therapeutic effectiveness of re- 
peated treatments. 

I would like to refer to one other paper, 
that of Drs. Elkins and Bennett. I would 
be very much interested to know if Dr 
bennett reversed the procedure — that ts, 
if he put the rear portion of the dog in 
the hot box instead of the front portion. 
My reason for asking this is that we have 
had considerable experience with experi 
animals, and we have observed 
takes very little heating energy to 
the temperature of fur-bearing ani 
mals cats, dogs and rabbits. It is _ for 
that reason that, | would be interested in 
having Dr. Bennett place the rear end of 
dog into the heating cabinet rather 
the front end. I do not for a mo- 


value of 


mental 
that it 
raise 


his 
than 
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ment deny that putting the front end in 
would be more effective, because the 
mechanism that the dog has for losing 
heat happens to be at the front end. He 
loses it through the respiratory mecha 
nism. - would expect that the other 
mechanism at the rear would not be as 
effective, but it might be very effective 

judging from our own experience in 
clevating the temperature of the dog lf 
this is true, it is not necessary to refer 
to any special effects on the vasomotor 
centers in the brain. Undoubtedly they are 
influenced, but it may well be there ts 
enough heating energy applied to a sul 
ficiently large portion of the dog's body 
to be responsible for a very considerable 
elevation of the systemic temperature 

Dr. Murray B. Ferderber (closing): | 
should like to say that in the expermmental 
determining the efficacy of the 
three types of heat, we had no intention 
first of taking deep temperatures. For 
some reason, that slipped by entirely. We 
were doing work in blood flow, relating to 
a definite industrial problem. 

The procedure is as follows: Using the 
one leg of a dog, we inserted a Soskin 
flow-meter between the distal portion of 
one femoral vein and the proximal portion 
of another. The dog was under anesthesia, 
and we prevented clotting by using 
heparin. In this process we employed a 
Leeds-Northrup potentiometer, took the 
thermocouple readings and found that we 
did have deep temperature increase 

Now, in the use of infra-red 


lise ol 


we at 


tempted to insert the thermocouple needle 
at that point which was not indirect con- 
tact with radiation from the generator, and 


actually found an increase in temperature 
varving from 103, 1 think, or close to 104, 
up to 105, and the temperature of the ani 
mal at that time, incidentally, was ap 
proximately 102 F. We did not insert the 
needle while we were giving short wave, 
but we inserted it immediately upon dis 
connecting the generator 

Certainly | would not dare to impose my 
own ideas on why we should or should not 
have a deep temperature, but is it not just 
possible that radiation effects alone would 
be sufficient —is that the point, Dr. Bier- 
man > 

Dr. Bierman: No. The question I raise 
is the effectiveness, particularly of 
ductive heat, in producing deep tempera- 
ture, 

Dr. Ferderber: lf | recall rightly, some 
time ago Dr. Simpson in one of his papers 
considered the deep temperatures of vari- 
ous portions of the body. I do not know 
whether muscles were included or not. 

Dr. Bierman: | am referring to the lo- 
cal heating. 

Dr. Ferderber: The fact remains that 
we have had increased temperatures 
Whether it was due entirely to conductive 
heat from the instruments used, I am not 
certain, but. I am inclined to think that it 
is. Any further explanation, | would very 
frankly say I could not give. In the first 
place, my experience in this line is cer- 
tainly limited, and perhaps time may give 
me some further explanation. I would be 


con- 
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more inclined to accept what I think in the 
line of experimental evidence. 

As regards the second point in reference 
to the blood count, it is true that not every 
patient with a low white blood count is 
going to succumb or fail to recover from 
an illness. However, the general summa- 
tion of the cases treated, which numbered 
approximately three hundred and fifty, o1 
between three and four hundred in this 
study, is that we were able to get a rather 
vood indication that there is a definite re- 
lationship between the leukocytic response 
and recovery. We understand by “recov- 
ery” a fairly complete or a reasonably good 
return to normal function. 

In answer to the remarks of Dr. Vitus 
and Dr. Schmidt with reference to the 
Whirlpool baths, in the use of this local 
unit I did not do the clinical work; it was 
conducted at the hospital, and my task is 
merely along medical-engineering lines 
But the first seventeen or eighteen cases, 
according to our histories were treated 
with other modalities including the whirl- 
pool bath, and it certainly would be im- 
portant to see a comparison between the 
whirlpool bath and this local heating unit. 

Dr. Phillips raised the question of dehy- 
dration. Because of the necessity for 
brevity, we did not cite our red counts, 
but they were not reduced; there was no 
dehydration. All our white counts are 
checked with red counts. 

Dr. Schmitt, of Chicago, I am happy to 
see, gave a little support for the local 
treatment. | am glad to hear of his ex- 
periences. 

1 should like to thank Dr. Bierman and 
the discussants for being so kind to a very 
young industrial hygiene department of 
only two years, because we are actually 
trving to correlate this information in 
terms of its use in industrial hygiene, not 
necessarily from the clinical value but 
from some standpoint that might make 
recognition a little easier. 


Dr. Walter M. Solomon (closing): Our 
paper may appear a bit pessimistic but 
that is not our intention. We are report- 
ing our results in this form of arthritis in 
a large enough series of cases and after 
sufficient time to be helpful in establishing 
the value of fever therapy. We certainly 
had hoped that fever therapy would be 
more effective in securing objective im- 
provement but as the figures show the 
final results are disappointing in this re- 
spect. However, subjective relief was se- 
cured in a sufficient number to warrant 
the continued use of this therapy. 

Dr. Phillips raised the question as to the 
value of fever therapy instead of the rela- 
tively poor objective results. This view- 
point may be justified but one must real- 
ize that the majority of these patients had 
been given many types of treatment with- 
out securing either objective or subjective 
improvement so that at least with this 
therapy they were often freed dramatically 
and for varying periods of time of their 
symptoms. 


Dr. William K. Ishmael (closing): In 
answer to Dr. Phillips’ direct question as 
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to why the two measures should be given that peripheral vasoconstriction might 
so close together, I will say that I give occur in the dog whose body temperature 
the two with the feeling that the fever was elevated by the heat cabinet only in 
reinforces the autohemotherapy, what an attempt to explain in some way the 
ever its effect may be. However, his ques maintained diastolic pressure. 
ion is well taken, and I will trv the pro ; : 
pare» . | In reply to Dr. Bierman, experiments 
cedure as he suggests . s “ ; 
with short wave diathermy over the body 
Dr. Schmitt suggests that we increase . os . 
of the dog have been carried on. The re- 
the length of the induced fever, and I am . . : 
sults will be published soon. In this con 
of the opinion that he is entirely right : ; Mes ; 
nection, however, | will say that we had 





Dr. Robert L. Bennett, Jr. (closing): In = difficulty in raising the temperature of the 
answer to Dr. Phillips, we have treated no dog by this means, as the animal’s heat 







animals other than dogs, nor have we de- dissipating mechanism is really amazingly 
termined any temperatures other than efficient. By panting, the dog can keep his 
rectal. Obviously, much further experi body temperature below 104 F., which can 






mentation must be done in this field be considered the upper limit of the nor 
Frankly, we have offered the suggestion mal temperature in summer. 






SHORT WAVE DIATHERMY OF THE CAROTID SINUS * 
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SAINT LOUIS, MISSOURI 








The importance of the carotid sinus for the reflex regulation of the circu- 





lation and respiration demonstrated by the classical experiments of Hering, 
Koch, Heyvmans,' and others, has led to a search for suitable clinical tests of 
the sensitivity of the sensory endings in this structure. Results with digital 








compression of the carotid sinus and of the common carotid artery have been 






reported by Weiss and associates” Gammon* and others. It is possible, 







however, that such an artificial mechanical excitation of the carotid sinus 





need not quantitatively duplicate the natural stimulation by changes in en 
dosinal pressure. Recently Vannottr’ observed the apparently specific stim 
ulation of the depressor endings in the carotid sinus by short wave diathermy 






(6 meter) wavelengths over this structure, eliciting a prompt depressor re 
action which disappeared immediately on stopping the application. These 
results are surprising in view of the tendency to consider that heat alone is 


responsible for the effects of short wave diathermy.®* Although a specific 









sensitivity of the carotid sinus to short wave diathermy is improbable, ther 





mal sensitivity of the carotid nerve endings has been well recognized, since 






the experiments of Zbyszewski*® and Tournade, Malmejac and Jourdan" dem 





onstrated a rise in blood pressure with local cooling and a fall in blood pres 







sure with local heating of the carotid sinus. 


The possibility of testing the sensitivity of the carotid sinus endings in 





a quantitatively reproducible manner, convenient and comfortable to the pa 





tient, induced us to repeat Vannotti’s experiments, in the hope that short 






wave diathermy of the carotid sinus would produce a sufficiently localized 





thermal effect to elicit evidence of stimulation. 





















* From the Departments of Physiology and Medicine, Saint Louis University School of Medicine, 
Saint Louis, Missouri 
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Experiments 


Iklectrodes were placed over the unexposed carotid sinus in dogs, cats, 
and rabbits anesthetized with morphine-urethane. Electrodes varied in size 
but were most often 6 by 6 cm., the same size used by Vannotti. Respira 
tion was recorded with a pneumograph and the arterial blood pressure from 
the femoral artery with a mercury manometer. Short wave applications 
varied in wavelength (6, 12, 16, and 18 meters) but were most often 6 me 
ters, the same wavelength used by Vannotti. Duration of the application 
varied. ‘The applications were made over the region of the unexposed caro 
tid sinus, the two electrodes being at opposite sides of the neck. They 
vielded responses typically illustrated in figure 1 and characteristic of ther- 


Pex. 1. Dog. Diathermy 6-m. Electrodes 6 cm. x 6 cm. over 
carotid sinuses. B.P. blood pressure; R respiration (pneumo 
graph). Diathermy application indicated by heavy line. 1 time 


In » seconds, 


mal stimulation of the medullary centers: hypertension, tachycardia, polyp- 


nea. The circulatory changes as indicated in the heart rate and blood pres- 


sure were frequently minimal, while the thermal polypnea was very pro- 
nounced. Occasionally, the thermal polypnea of dogs during hot weather 
was temporarily reduced by the diathermy. Apparently direct thermal in- 
fluence on the brain-stem was consistently dominant in the response, so that 
distinction of stimulation of the carotid nerve endings was not possible. The 
short wave application tended to arouse the animal, providing the anesthesia 
Was not too deep, giving evidence of painful stimulation. Decrease of the 
energy output diminished the signs of stimulation without demonstrable ef- 
fect on the carotid sinus. Shifting the electrodes craniad or caudad did not 
result in evidence of stimulation. Thermal effects on the brain diminished 
as the electrodes were moved caudad (figure 2 — electrodes low in neck) 


Same preparation: Diathermy with electrodes low in neck. 


and decreased the intensity of the electrical field to which the brain was ex- 
posed. Attempts were made to stimulate the aortic depressor nerve by short 
wave but were wholly unsuccessful. The brain was not in the field in the 
latter experiments. 
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Increase ot the depth of anesthesia tended lo abolish the stimulating 


effects of transverse diathermy of the carotid sinuses and brain-stem. hig 


3. 


~ 
\ “ p 
AAA ~~ / 





ao 3 p * 
A VAUVAVAMAAAAAAAAAAAAAAY AAA AAAS VAY 


: i sa 

ze. AA AAAAAAN VARAAAAAANARA RA RA 
Wieie \ || 1\ |) \\ | i i\ | { } 

VO UAUAUAUAUAURUAUAUAUACACRULCLUDUAUANRUAURERS) 





preparatiot Diathermy 6-m., 30 minutes atter ad 
thane Interval indicated by break in record 


ures 3 and 4 show disappearance of the hypertension and polypnea in re 
sponse to the diathermy after a second 


dose of urethane administered in 
the interval between the two records. 


This etfect of the anesthetic may be 
related to the apparent exception to the usual results shown in figures 5 
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Fi o Rabbit Diathermy 6-m. electrodes over carotid sinus 
& 3 





Fig. 6 Same preparation Diathermy 6-m., 40 
urethane. 


minutes after additional 
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and 6. In this experiment, the rabbit gave the usual response to the dia- 
thermy (figure 5); it was then deeply anesthetized until the blood pressure 
had fallen to a low level (360 mm. Ilg.). Repetition of the diathermy over 
the carotid sinus gave a depressor response which tended to disappear as 
the diathermy continued. The depressor response reappeared later (not 
shown). The usual thermal polypnea obtained. In severely depressed ant- 
mals with a decreased cerebral blood supply, diathermy ran the risk of ther- 
mal coagulation. Interpretation of the depressor reaction shown in figure 
6 therefore does not necessarily point to selective stimulation of the carotid 
sinus in this experiment. 

The failure of these animal experiments to demonstrate a_ selective 
stimulation of the carotid sinus by short wave diathermy compelled us to 
investigate our technics for an explanation. Various combinations of elec- 
trodes of various sizes separated by various thicknesses of separators were 
tried with different wavelengths and current intensities as supplied by sev- 
eral apparatus. In no instance did we obtain evidence of carotid sinus stim- 
ulation. Finally, we exposed the structure and attempted to localize the 
current on it, but this procedure merely resulted in thermal coagulation. This 
experiment was unimportant since it was not relevant to the clinical prob- 
lem of selectively stimulating the carotid sinus receptors with short wave 
diathermy. 

Repetition of these experiments on normal men vielded results essen 
tially similar to those obtained on animals. Blood pressure either remained 
unchanged or rose no evidence of depressor stimulation was obtained. 

Transverse diathermy over the carotid sinuses of patients with hyper- 
tension resulted in an erratic behavior of the arterial blood pressure. The 
psychic stimulation from the determination of the blood pressure and espe- 
cially from the procedure itself made it very difficult to interpret the rela- 
tively small effects obtained. Small pressor effects may appear early dur 
ing the diathermy and disappear as the patient remains comfortable. There 
also was vertigo in one case. Moderate depressor responses were elicited 
in a few instances, which persisted for some time after the diathermy. It 
seemed doubtful that these were due to selective stimulation of the carotid 
depressor nerve, for reasons to be given below. In one case, a high un- 
stable svstolic pressure stabilized at a lower level during the diathermy pe- 
riod rose and fluctuated again after the diathermy. 

Discussion 

The results of these experiments are inconclusive with respect to the 
possibility of selectively stimulating the carotid depressor nerve by diather- 
my. It would appear that in our experiments the spread of the current was 
sufficient to involve the medullary centers simultaneously with the carotid 
sinus. Although various diathermy units, different wavelengths, various 
electrodes and varied spacing were tried, we were unable to obtain evidence 
of selective action on the carotid nerve endings. Vannotti’s positive results 
may be related to a more accurate control of ‘current penetration and spread. 
The theoretic possibility must be granted that localized heating of the caro- 
tid sinus by diathermy with exclusion of the medulla from the thermal ef- 
fects would provide a means for the selective stimulation of the depressor 
mechanism. It may be that in our experiments the diathermy units avail- 
able to us did not provide the necessary localization of thermal effect. 

The depressor response obtained on several hypertensive patients  re- 
mind one of the reports of Raab’ who found significant decreases in arterial 
blood pressure in these individuals by diathermy of the brain-stem. He 
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considered this depressor effect (which was not obtained in normal individ 


uals) as due to a decrease in the otherwise exaggerated tone of the vaso 
motor center in response to improvement of its blood supply. We see no 


reason for a different explanation of our similar results, particularly in view 
of the fact that Frey and Schneider" have demonstrated dilatation of the 
cerebral vessels and increased cerebral blood flow as a result of diathermy 
of the head. 

This may also account for the alleviation of symptoms (such as head 
ache) and the fall in blood pressure obtained by Vannotti with short wave 
diathermy of the carotid sinus region in hypertensive patients. It is inter 
esting to note that the therapeutic benefits continued after the treatment 
appeared to be cumulative. This is difficult to reconcile with their origin 
in carotid sinus stimulation which would cease with removal of the stimulus, 
the diathermy current. The results are intelligible, however, in terms of 
increased cerebral blood flow, shown by Frey and Schneider to be maintained 
for some time after the conclusion of the session, 

How much of a role the thyroid would play in delaved effects from 
diathermy is a question of considerable interest. We have seen in one pa 
tient an exacerbation of thyroid symptoms induced by this agent. Vannottt 
reports similar instances. Since the relation of the thyroid secretion to blood 
pressure levels is by no means clear, hyperactivity of the gland induced by 
diathermy must be considered in the interpretation of the delaved effects on 
hypertensive patients. Stimulation of glandular activity by diathermy has 
been reported by several observers.” 

Summary 

\ttempts to elicit carotid sinus depressor reflexes by application of 
short wave diathermy to the region of the carotid sinus in dogs, cats, rab 
bits, normal men and hypertensive patients were usually unsuccessful. Hy 
pertension, tachveardia and polvpnea usually resulted, indicative of thermal 


effects on the brain-stem. Depressor etfects were obtained in rare instances. 
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A METHOD OF COMPARATIVE CLIMATOLOGIC 
INVESTIGATIONS 


GEORG CRONHEIM, Ph.D. 


SARATOGA SPRINGS, N. Y. 


Investigations concerning the influence of climate on living organisms are 
very numerous, but often the results are ambiguous as well as contradictory. 
his is understandable if one considers that neither the agent the climate, not 
the receptor the hving organism, represent single factors or a simple structure. 
Therefore, to carry out studies in this theoretically as well as practically im 
portant field, different approaches must be tried. One of these is a method of 
comparison, Which means that on one side the climate in its totality, or excluding 
one or several of its factors, and on the other side a single or several of these 
factors under constant laboratory conditions may influence living organisms of 
the same kind. By comparing analyses of the results obtained under these vari 
ous conditions, it 1s possible to establish the effect and the importance of the 


arious factors of climate and to use them for the practical purposes of climato 


Qn a scientific expedition in the Caucasus Mountains* to continue previous 
york upon the influence of diminished air pressure on metabolism, the writer 
began such investigations on white mice which were continued later in Leningrad 


under controlled laboratory conditions. 


Plan of Studies 


Phe arrangement of the investigations is schematically shown in table 1. 
\ccording to this, the whole climate is divided into physical factors, one or se\ 
eral of which could influence the experimental animals at the same time. The 


acting factors are shown in the table by asterisks. 


~ 


TABLE 1] 
Climatological Factors 
Radiation iemperature Air Pressure 
a . 1 ~ = 
~ & be ‘= - " 2 = i Ms = 
=7 = - - - - = 7 = ya 
Gal —_ > om os me - - #2 
alchik, Light-Group 7 
Nalchik, Light-Grouy 
Nalchik, Dark-Group 7 
= Terskoll, Light-Group s 
E ‘Terskoll, Light-Group 35 
2 Terskoll, Dark-Group s 
2% Terskoll, Dark-Group 35 d 
™~ Privut, Light-Group 10 
Priyut, Dark-Group 10 
High temperature 14 
==5 Low temperature 12 
2=—E Visible Light 9 
=> Air Pressure 1) 
3% Air Pressure 0 
~ Air Pressure 20) + 
The results represented in this paper were published in part in the report of this expedition 
Expedition 1934 and 1935." Academy of Sciences Press. Moscow and Leningrad, 1936). 
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In spite of some doubt, white mice were selected as the experimental animals 





because their surface which is free from hairs( ears, tail) is comparatively large. 





This was of distinct importance for all irradiation experiments as irritation of 






the skin by removing the hairs in shaving or in any other way was avoided. The 
animals all were of the same breed and were nourished in all experiments in the 








same way, with milk, bread and oats. 
The investigations during the expedition were made in July and August, 






35, at three points in the northern part of the Caucasus Mountains, name 
















( Lol {) ft ) above sea level, 


average air pressure 715 mm. Hg., 


500 m 


Nalchik, 










average air temperature 28 C., 





lune 30 july 9. 








Perskoll, 2200 m. (7200 ft.) above sea level, 





average air pressure 580 mm. H¢g., 





average air temperature 14 C., 
July 10 \ugust 16. 



















3 Privut Deviati, 4250 m. (14,000 ft.) above sea level, 





average air pressure 440 mm. I[l1g., 
average air temperature | 4 


July 22 \ugust 7. 







\t these three points, the animals of the “‘light-group” were exposed for 





about 6 hours every day, whenever it was possible, to the complete radiation of 
the sun and the sky, while the “dark-group” were kept in closed boxes in faintly 
lighted rooms for the entire time. .\t the altitude of 2200 m. (Terskoll), besides 


the division into a light and dark group there was a division of duration at this 







point (3-9 respectively 33-36 days) to determine any appearance of acclimatiza 
tion. All animals were brought by a four-day trip from Leningrad to Nalchik. 
Before reaching Terskoll, they all had been 11 days in Nalehik, and the group 
which was taken to Privut Deviati had previously lived 12 days at Terskoll. 







\n irradiation of several hours each day is an extreme condition, but it was 






used to obtain as marked results as possible. Generally, it can be said that the 
animals withstood all the climatologic changes astonishingly well. The mortality 
was not greater than usual. In appearance, the irradiated animals in most cases 
were distinguished from the dark ones. While the latter at all times appeared 
normal, the light animals sometimes had a rough coat or inflammation of the eyes. 

The evening before being investigated, the animals were separated from the 








others and did not receive any food, except water. For each animal the weight 





of the organs — liver, spleen, kidneys, heart and lungs — was determined, as was 
the sugar and non-protein nitrogen of the blood, the amount of fats and lipoids 






of the liver and, in some cases, of the other mentioned organs. 






The results of all these investigations are shown in table 2, which contains 






also all necessary data concerning the number of investigated animals, the dura 





tion of the treatment, and other factors. In order to demonstrate the changes 






as clearly as possible, the accompanying charts show the relative weight of the 






organs. In these, each group of animals is represented by a column the height 
of which is determined by the average weight in per cent of the normal, the 


latter in every case being equal to 100. The columns of the experiments which 







were carried out in the laboratory are divided into two parts showing the relative 






weight in relation to the initial and to the final body weight. This enables us to 






judge whether the weight of an organ has been changed absolutely or only in 






accord with a change in body weight. 
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PHYSICAL THERAPY 


Weight of the Organs 


the liver is inereased by cold, by visible lght, and 


by greatly diminished air pressut lf the air thinning is prolonged to 20 days, 


the weight of the liver approach the norm, but does not reach it. Obviously, 


this is to be considered as ; nnatization, if by acclimatization is understood a 
return to the normal valu wht rarefication (700 mm Hy.) does not change 
the absolute weight, it cau a relative increase as a result of the decrease 
in the body weg at produ no change. 


During 


ge the expedition, under the “complex” effect of the whole climate, 
there occurred in all groups an incre: in the weight of the liver. .\s shown in 
chart 1, 21, this incre: Vi already in Nalehik (300m.). At this place 
two factors are to be considered; namely, a slight raretication and a high tem 
perature. Since the corresponding laboratory investigations show that high tem 
perature has practically ) ect, 1 appears that the observed results are actually 
due to the diminished air pt 1 Llowever, for two reasons it 1s not sufficient 
the diminished air yo ure as the only active factor. First, the in 
the weight is much greater than under the corresponding laboratory 
experiments, and, second, there is no effect of the light which was expected 
according to the irradiation experiments. Therefore, the results may be explained 
as follows 
Phe comprehensive changes of the whole climate to which the animals were 
subjected by the transition from Leningrad to Nalehik, including the four days 
journey in the train, had a “shock-like” effect on the entire metabolism which 
resulted in a considerable increase of the relative weight of the liver. .\s a con 
sequence of this complex* the specific importance of the various factors may be 
ditferent than under laboratory conditions. In the further course of the ex 
pedition, there was no more such radical changes of the climate and theretore 
it is possible to explain the followime variations by the effect of certain single 
factors. The dark animals in Terskoll (2200 m.) show approximately the sam 
increase in the weight of the liver as those in the laboratory. Likewise it 1s 
established that the liver is enlarged by ordinary light. The same occurred in the 


vroup which remained for a longer period at this altitude, the only difference 
when compared with the laboratory animals, being that there was no acclimatiza 
tion in the sense of an approach to normal vaiues 

\t the altitude of 4250 n (Privut Deviati) besides the diminished air pres 
sure, one must consider also the low temperature as an effective factor. Untortu 
nately there were no laboratory observations on the effect of this air pressure (440 
mm. Hg.) for comparison. However, Loewy and Cronheim*? have shown that at 
an air pressure of 300 mm. Hg. the relative weight of the liver decreases. This 
loss at higher altitudes is balanced in the present investigations by the influence 
of low temperature causing an increase so that in the results, the weight of the 
liver remained unchanged 

In regard to the influence and the importance of the radiation of the sun at 
these altitudes, it is not possible to draw any conclusions on the basis of the 
present results. The fact that at this point the usual increase does not occur, 
can be explained by various factors which shall be considered later. 

Splees Chart 1, 2, shows the relative weights of the spleen which are ot 
especial interest due to the importance of this organ im the circulation and the 
formation of the blood. .\n influence is effected in the first line by dimimished 
air pressure. This is in accordance with earlier observations on mice and othe 


lex effect the diminished air pressure 
of Zuntz and coworkers! who by 


established that a stay at an altitude of 
tention) 
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animals where sometimes enormous weights have been found by Loewy and 
Cronheim \ small increase 1s also produced by visible light and by low tem 
perature, while high temperature exerts no effect. 

The results obtained in the expedition are not explainable. They show no 
relation to the altitude, and the effect of the irradiation in three of the four 


groups is opposite to the laboratory results. Therefore, it must be supposed that 


other factors than those investigated are of importance, or the combination of 
all factors, t.e., the whole climate may have an entirely different effect than one 
would expect according to the laboratory experiments. 

Aidneys.—The results obtained for the kidneys are quite detiaite (chart 1, C). 
Under laboratory conditions, higher temperature, light and diminished air pres 
sure increase the weight of these organs while low temperature decreases it. 
This may be explained by the water metabolism. In all cases where the loss of 
water is great, the kidneys become hghter, while they increase their weight re 
taining the water in a low temperature. On this basis the results of the ex 
pedition can be understood. At the first station (Nalchik) with its high tem 
perature (30 C.), only the effect of heat is observed and that in a higher degree 
for the dark-group becuse the ventilation there was not as good as for the light 
group. Passing on to the second station, with an average temperature of 14 C., 
the effect of the heat is replaced by that of the diminished air pressure, thus 
maintaining the decrease in weight. After a longer stay at this altitude, just as 
under laboratory conditions, it approaches the norm as a result of acclimatization. 

\t the third station (Priyut Deviati, 4250 m.) where the average tempera 
ture was only O C., the effect of the raretied air is compensated by that of the 
cold, and the weight of the kidneys reaches the normal value. 

Heart Instructive are the results obtained for the heart (chart 1, 1). 
It can be seen that low temperature and slightly rarefied air exert no effect, 
while high temperature reduces and increased rarefving enlarges the heart, and 
that in greater degree the longer it continues. Adjustment to the diminished 
air pressure occurs, if at all, very slowly. This is of distinct importance be 
cause it shows what effect the altitude of 4250 m. with an air pressure of 440 
mm. Hg. can cause in white mice 

In general, the expedition results are easily understood. At the altitude of 
2200 m. an enlargement caused by diminished air pressure was found and, as 
mentioned above, this effect was still unchanged after four weeks. At the alti- 
tude of 4250 m. the enlargement is even more marked. 

The increase of the heart weight at the first station (Nalchik) cannot be 
explained. Following the laboratory results one would have expected a decrease 
caused by the high temperature. Why the opposite occurred could not be de- 
termined by the investigations. 

The effect of light is uniformly an enlargement. Although the observed 
increase in some cases is small, nevertheless it is to be regarded as a real one 
because it occurs without exception in all groups. Possibly the spectral com- 
position of the light is of some importance since the ultraviolet radiation prob- 
ably has more effect than visible light. 

Lungs. Entirely uniform are the results obtained for the lungs (chart 
1, FE). Excepting high temperature, which causes only a relative increase, all 
other investigated factors effect an absolute enlargement of the lungs. Accord- 
ing to these results in the expedition, an increase was found in all groups which 
shows only quantitative differences in proportion to the altitude. In the light 
groups this increase is still greater than in the dark group, thus showing the 
effect of the radiation. This means that the radiation adds its influence to 
that of the other factors, especially that of diminished air pressure. 
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Chemical Investigations 


Von-protein Nitrogen in the Blood The content of non-protein nitrogen 
in the blood is shown in table 2. It must be noted that in the laboratory the 
determinations were made by the usual Micro-Kjeldahl method with distilla- 
tion, while during the expedition, for technical reasons, it was necessary to 
use the method of Rappaport.’ This method avoids distillation, but it seems 
to give too low values for the non-protein nitrogen. Therefore the results of 


the expedition may not be compared directly with those of the laboratory ex- 


periments, 

Under laboratory conditions the non-protein nitrogen is really increased by 
low temperature and continued air thinning. Visible light and diminished air 
pressure of short duration seems to cause a slight increase. During the ex- 
pedition where, for the above reasons the absolute values are too small, the 
changes occur in the same direction. The non-protein nitrogen is increased in 
proportion to both the diminution of the air pressure and the time 
of its duration. Furthermore, in most cases the non-protein nitrogen is increased 
by irradiation. The effect of the duration of the air thinning on the non-protein 
nitrogen of the blood is important, and, probably, some opposite results of vari- 
ous authors can be explained by considering this time factor.* 

It may be pointed out that the increase of the non-protein nitrogen in the 
blood certainly is related to the protein autolysis which was found by Laubender? 
and by Loewy and Cronheim? in the liver of guinea pigs and rats by diminished 
air pressure. 

Blood Sugar. For the sake of completeness, table 2 presents the values 
of the blood sugar. \ great increase was noted in both groups in| Nalchik. 
Since this cannot be explained by the effect of single climatologic factors, it 1s 
possibly due to the above mentioned “shock” effect by the transportation from 
Leningrad to Nalchik. A further discussion concerning the blood sugar will 
be given in a subsequent paper. 

Fat and Lipoid Content of the Organs. In papers by Loewy and Cron- 
heim already referred to, it has been shown that the air thinning may produce 
a considerable increase of the fat and lipoid content of the liver in all animals 
studied (guinea pigs, rabbits, rats and hens). In mice, Elias and Taubenhaus" 
found no increase, but a decrease of the fat and lipoids. It seemed remark- 
able that these animals should behave just the opposite to other animals. How- 
ever, it was not possible to give an explanation. 

The animals in Terskoll (220 m.) showed in many cases the typical ap- 
pearance of fatty degeneration of the liver (vellow color and granular pattern). 
These changes disappeared after a few days and were not seen later, even in 
higher altitudes. Therefore, quantitative determinations of the fact and lipoid 
content were made. For this purpose, the livers, dried at 35-40 C., were ex- 
tracted with ether and the amount of the extract was weighed.* The results 
are shown in table 2. 

The above mentioned observations were, confirmed by the chemical inves- 
tigations. Thus it can be established that in white mice, too, the diminished air 
pressure can produce a fatty degeneration of the liver. It has to be pointed 
out that this degeneration occurs at a comparatively low altitude (2200 m. or 
470 mm. Hg.), after a short time and for a limited period. A longer stay at 
this altitude or a transition to higher altitudes does not increase the ether-soluble 
substances. On the contrary, their quantity decreases to normal and_ below. 


* For details see: \. Loewy, Physiologie des Hochgebirgsklimas. Berlin, 1932 
* As control, the loss of weight of the dried liver was also determined. The differences in both 


2 


methods never exceeded 3 per cent. 
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These latter results contirm the abov entioned observations of Ehas and Tau 
benhaus 

Pable 2 shows only the average values of each group. Generally it is pet 
missible to take the average because the individual fluctuations are not great 
The only exception is in animals which were investigated after the short Stay 


at the altitude of 2200 1 Perskoll There the time factor is of greatest 


portance as can be seen trom table 3, which contains the individual values of all 


| s I) / am) ( 
\ \ 4 
I $2.9 14.3 | 4.9 
} 24 4 2. « ) 
29 14] 
14.7 
Vac | I 7 of ] } 
Z 2 / | LO Fa 
1) I 4 | 
34.) 6.3 
ane 1.4 
\ 12.5 IO 4 »7 () 34.6 low 
animals of this group \lthough the figures are not numerous, tt appears that 
the maNXimal tatty degeneratio1 Occurs between the fourth and elehth day 


Under laboratory conditions also there is a certain dependence of the Patty 
degeneration on the duration of the air-thinning, but these differences ar 
smaller than under natural conditions. — | nfortunately, there were no special ex 
periments on the influence of the greater air-thinning and of the light, 1. ¢., of 
those factors, which in connection with time are of greatest importance: 


rom table 2, it can also be seen that heat increases the ether-soluble sub 


stances of the liver. Similar observations in guinea pigs were made by Gubse1 
and by Loewy and Cronheim,? but in this ease, the inerease is due mainly to 
the neutral fats and not to lipoids as by diminished an pressure 


Following up these discussed changes, io owas intended to make imve liga 


tions concerning the tat and ipod nie tabolism ot the other organ lor W\ and 
Cronheim* had already mentioned that. the heart of vuimea prs im diminished 
air pressure has a vellow-red appearance instead of the normal dark red. Since 


It was not possible to complete the study of other organs, the amount of ether 
soluble substances was determined only in the most Interesting cases, 1... In 
the expedition animals 


| ible 2 shows that considerable changes OCCU WD Neon. Organs and hy aa 


vestigating thes changes more W detagl. certain Important results will he ob 


tained concerning the tat and lipoid metabolism and its relation to clhimatolog1 


factors 
Summary 


(On a scientific expedition in the Caucasus Mountains and under controlled 
laboratory conditions, investigations were carried out concerning the influence 
of the whole climate and ot singel clinatologi factors on metabolism 

The experiments were made with white mice and the following determina 
tions made: the weight of the organs, the content of sugar and non-protein nit 


rogen in the blood, and the content of fat and lipoids in the organs 


Phe proposed method of comparison used has been approved In Sonn 
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cases (kidney, heart, lungs) it is possible to explain the observed influence 01 
the whole climate by the effect of one or several climatologic factors. In othe1 
cases (spleen) such deduction was not possible, thus indicating that either still 
other factors than those considered are of importance, or that the cooperation 
of several factors may produce another effect than would be expected by sum 
ming up the single factors. 

If a deduction is possible, it does not mean that an explanation is given 
why and how the climate acts in the observed mannet This can he done only 
by a detailed Investigation concerning one climatologic factor or one physiology 
or biochemical ettect 

The observations presented demonstrate the valu ot the me thod of com 


parison in climatologic studies 
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POINT HEATING AND MECHANICAL EFFECTS OF 
SHORT WAVES * 


WILLIAM KRASNY-ERGEN, M.D. 


STOCKHOLM 


Che literature on the influence of short waves on organisms contains 


much that deals with thermic effects, in addition to which two groups ot 


reactions have been discussed: 
urable heating, and (2) those which appear with simultaneous measurable 


(1) Reactions without simultaneous meas 


heating, but take a course different from one if the reaction were caused 
solely by increase in temperature. 

\ttempts have been made to explain these two groups of the effects 
of short waves which cannot be attributed to macroscopic heating by sO 
called “point-heating,” a term given to a hypothetical phenomenon of small 
particles (microorganisms, and the like) attaining a temperature higher 
than that of their surrounding structures. Vhis heat 1s supposed to be 
caused by the difference between the conductance and the dielectric constant 
of these particles and those of their environment. It) was asserted that 
owing to this difference more heat is induced in the particles than in an 
adjacent volume of equal size, provided the wavelength of the field has a 
suitable value 

\ttempts have been made to explain the first of the above given groups 
of reactions by a hypothesis of “point heating” as being effected by heat that 
is not measurable because it is confined to a very small volume. 

The second group of effects according to the same hypothesis of “point 
heating” is attributable to the circumstance that the difference of the tem 
perature in a small particle and of that in its environment — a difference 
possible only with short waves —— has certain peculiarities which ditfer from 
any effect produced by macroscopic heating. 

Since the hypothesis of “point heating” rests on temperature increases 
that are not measurable, it seems impossible to challenge it by experimenta 


l 


tion. Hlowever, Liebesny' and Kulka® endeavored to solve this problem by 


utilizing indicators of the temperature in veast cells. These indicators varied 


in color according to the temperature changes in these cells with an accuracy 
within one degree centigrade. This method of investigation disproved the 


assertion that the cells in the field were heated above the average tempera 
ture of the nutrient medium, for it was established that the temperature in 
the interior of the cell was by no means higher than 1 C. of that of the 
medium. On the other hand, the method does not enable us to state that the 
temperature difference was lower 

Phe following objections have been raised. If this difference in tempera 
ture between two very near points, that is, one point in the veast cell and 


the other in the immediate proximity, actually amounts to one degree (C.), 
the gradient of temperature in the veast cell would attain the order of magni 
tude of 1.000 degrees/em. \ny biologic effectiveness of such a high gradient 
of temperature cannot be ignored with safety. \s a result, the hypothesis 
of point heating was not established experimentally, but also could not be 
disproved. Nevertheless, this hypothesis could be tested by theoretic calcu 
lations. For this purpose I* compared the heat produced by the field in a 
small particle with that which it loses to its environment by heat conduction. 


Fre the Wenner-Gret Institut or Experimental Biology, University of Stockholm, Sweden 
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This thermal quantity, of course, increases in proportion to the increase of 
the temperature difference between the particle and its surroundings. Thus 
if this difference is subjected to a gradual rise, the quantity of heat lost by 
the particle soon reaches that of the heat produced in the field, when the 
temperature difference no longer rises. For this equilibrium an upper limit 
was sought for the temperature difference between the particle and its sur 
roundings. Hleat convection and radiation were not considered because they 
can only decrease the temperature difference, so that in a practical way the 
upper limit is not reached, 

It could be demonstrated that the above mentioned upper limit is pro 
portional to the field’s effeet/em*® and inversely proportional to the thermal 
conductivity of the particles and of the material in which it is suspended. 
In strong fields and with low thermal conductivity the temperature differ 
ence between the particle and its surroundings is consequently larger than 
in weak fields or with great thermal conductivity. In addition to this obvious 
result it was, however, found, that the upper limit is also proportional to 
the square of the diameter of the particle. 

\ssuming an energy of the field of 1 W yem* (which is exceedingly high 
for therapeutic purposes), the thermal conductivity of water and a_ particle 
of 10ue (large microbes) we find an order of magnitude of 10° degrees for 
the upper limit. Under the above mentioned assumption, the particle center 
is at best by some 10° degrees warmer than its surroundings. In smaller 
particles or weaker fields the temperature difference 1s of course still smaller. 
It was also found that the gradients of temperature are of a normal order 
of magnitude. Consequently the point heating hypothesis can not explain 
effects of any kind in short wave therapy. .\n effect which can not be ex 
plained, even under exact temperature measurements, as one of macroscopic 
heating, is no thermic effect at all, but is non-thermic (specific) in nature. 

The following phenomena are instances of specific etfects:' If a sus 
pension (e.g. blood) is introduced into an electric field, the positive charges 
in the suspended particles (e.g. in the erythrocytes) are drawn to one side, 


the negative charges to the opposite side (fig. 1). In this way charges are 


field 





Fig. 1. Suspension in electric field. Positive 
charges are drawn to one side, negative charges 
to the opposite side 


induced on the surface of the suspended particles. The charges induced in 
various particles exercise forces (“induction forces”) upon each other. It can 


be shown, that these forces try to arrange the particles in the suspensions 
into pearl chains. The chains follow the direction of the field. They were 
observed by Denier® in a solution of India ink and later were observed by 
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‘ it] ; ~ an diluted 1 ‘ Liebesny and Pace have fixed in a film 
he pearl | ins, whicl re formed in milk, blood and veast suspensions.’ 
Chis film shows distinctly, that two phenomena work against this pearl 
‘tT rmatio 1) Brown's movement of molecules, and 2) convection 
heat he molecules in Brown's movement touch the particles. In ordet 
to bind the rticles so firm) o> ¢ | tther. that the chains can resist these 
: CKSs ( ( strength and induction forces Is required. 
lor os ditions s we | e with erythrocytes, the minimum field 
strengt] . 1 the order « 1 ont ( i110 Vem. On the other hand, the 
eld str . ve, for then strong convection currents 
youl res | hicl \\ ] re the earl chains. his fact 1s analogous 
Ithougeh perhaps not mnection with) the effects, which physi 
cians | biologists observe weaker fields, and which disappear when the 
fields be me sti Ce] he least chain destroving eltect of course is ob 
tained i sulators are sed as the medium in which the particles are sus 
pended ; tors do not grow warm in the field. Picker’ has made use 
ft the hair rmation in order to render the course of the lines of force 
istble for the reasons ¢ e1 } he suspended the particles in benzole, 
whi , = 
| blow nd veast suspensions the particles draw away trom 
each other as soon as the fie is switched off. But that need not always be 
the cas vnd then the eoTe dispersity of the suspension increases 
his increase t the devres lispersityvy was observed experimentall by 
Schut tis. howevet! sssible that in these experiments other effects co 
perate rt from chain formation Moreover, gas bubbles may be joined 
ovethe Y { expelled in this wavy. 
is likely that there 1s chain in a stream and that this stream shows 
rwous speeds 1 illerent strat f in this case the chain, t.e. the field, 
stands norn Ilv 1 the directio1 st the stream (hye Zz. PP the etfect oft the 
chain is. that the rious strat tmove so easily with a different speed 
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iwnitude of velocity in the differ 


field stands parallel to the strean 





his eect 18 equ ile nt to l mcrease oft the VISCOSITY ot the suspension 





lf, on the other | nl, the ch 11 (tl € field ) is parallel to the direction of the 





streat ny ie it has not the above mentioned etfect. This dependence ol 





‘Hd is a characteristic difference from the thermic etfects, 





which are independent of the direction of the field. 





When observing the sedimentation of a particle in a vessel, we find that 





the other suspended particles exercise forces on the observed particle as 





soon as the field is switched o1 hese forces can strengthen or weaken the 








rravit nd in this w they can increase or decrease the speed of sedi 
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mentation, This ettect depends on many circumstances, e.g. the field strength, 


the form and size of the vessel, the diameter of the suspended particles and 


their distribution in the vessel, the position of the observed particle, and 


again the direction of the field. With regard to the order of magnitude the 


effect is not very great, but it should be measurable. 


Qn the surface of a suspension the coneentration of the suspended par 








either drawn to the sur 
face of the suspension by 


ticles differs from that within the suspension. The suspended particles are 
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certain forces (capillary 
forces) or they are fre 
pulsed) from there by 
these forces. If a field is 
switched on, the particles 
within the suspension ex 
ercise forces upon the 
surface particles. In this 
way, the capillary forces 
ean be strenethened  o1 
weakened. Thus the 
structure of the surface, 
the surface tension, and 
the structure of a mem 
brane, which may form it 
self on the surface, can be 
influenced by the field 
This effect depends also 
on the question, whether 
the tield is normal to o1 
runs parallel with the sur 
face. It is, however, not 
easy to treat this effect 
theoretically, nor has it 
vet been sufficiently ex 
amined by experiments. 


\ll effects of the induce 
tion forces depend on the 
direction of the field and 
they must therefore take 
a particular course, if the 
held direction is not al 
wavs the same, but makes 
a full rotation during one 
period, as is the case in 
so-called rotating — fields. 
Such fields have, there 
fore, particular effects. It 
is an interesting fact that 
rotating fields can result 
spontaneousiv from ordi 
nary alternating fields un 
der certain frequencies 
and that these frequencies 
lie within the short-wave 
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band, if the substances in the field are biologic in character. 

Figure 3 shows the course of the lines of force in the surroundings of a 
very long evlinder, which is placed into a field that originally was homogene 
ous and normal to the axis of the cylinder.” The various figures represent 
successive twelfths of a pe riod igure 3. el, represents the course ot the lines 
of force under a very low frequency, while figure 3, B, shows the field under 
an ultrahigh frequency. We see in 3, 1, that the direction of the field remains 
unaltered, though the field strength oscillates, which is marked by altera 
tion of the Space between the indicated lines of force, while in ‘9 B, the tield 
rotates in the points C,-C, in a certain angle during the six twelfths of a 
period, so that it has made a full rotation after a full period. Consequently 
there is a rotating field in these points under ultrahigh frequencies. 

The above mentioned non-thermic effects must be considered as specific 
electrical, but not as specific short wave effects. For the induced charges, 
the induction forces and their effects depend in their first approximation only 
on the field strength and the nature of the field (rotating or ordinary alter 
nating), and not on the frequency as such. For this reason the effects just 
described are also observed with long waves, in which the field strength 
and the nature of the field depend on the frequency. With short waves they 
are of an especial quality in contrast to the longer frequencies which are 
protected by insulating materials and from spontaneous rotating fields. We 
may therefore assert at least indirectly that there exists a particular state 
manifested by the above-mentioned effects of the short wave field. 
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Open Letter to The Surgeon General of United States Army by the 
President of Our Congress 


Dear Sir: 


In view of the serious situation abroad and the effort on the part 
of our Country to be prepared for any emergency, I would like to of 
fer my services and the services of the American Congress of Physi 
cal Therapy, of which I am at present the Presiding Officer. If the 
government has any plans looking towards the utilization of the serv- 
ices of men who have specialized in Physical Therapy, I feel that our 
society is in a position to offer considerable help in organizing such 
specialized service. 


Knowing the extent to which Physical Therapy was utilized in 
the last war and is still being emploved in government hospitals, I 
feel that the members of the profession who are interested in this 
work should be organized in some way to meet any emergency that 


may arise. 





I hope vou will call upon me and the American Congress of 
Vhysical Therapy, to render whatever service we can in seeing that 
the profession is prepared, so that unnecessary time will not be lost. 


\ssuring vou of my earnest desire to cooperate, 1 am 
Very sincerely vours, 
WittrAm H. Scumipt, M.D., President 


American Congress of Physical Therapy. 














DR. TURRELL’S COURAGEOUS PROTEST 

\t this moment when arms and men are occupied with barbarism and 
blood to create cataclysmic disruptions of national and economic structures, 
apparently only those events that rise to the sublime or plumb the profound 
in their influence hold attention. And vet the:;wisdom of the ages as voiced 
by Lincoln in one of his most poignant addresses — “and this shall also pass” 

is a timely reminder that the fundamentals of our medical structure even 
as life itself must pursue its course though momentarily submerged by un- 
governable episodes. 

The resignation of the internationally famous dean of British physical 
therapeutists from his position as honorary consulting physician to the De 
partment of Physical Medicine of the Radcliffe Infirmary, Oxford, an ac 
count of which is published elsewhere in this issue,’ may at first blush ap 
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pear as al nachronism to the tragic period through which his country ts 
now passing, were it not that the motive was impersonal, unselfish, and self 
sacrificing fot cause that involves the future status and weal of Physical 
\ledicine in [england and .\meric: \t a time when nations are intensively 
occupied with death and degradation it may not be amiss to point out that 
furrell’s stand is no more incongruous as a protest against the injustice of 
sive hospital practice in physical therapy than that of any chief execu 
( bout to serve his unt ndet vathering clouds In each instance 
he rageous protest on the one hand and the promise on the other dealt 
witl structive vision for ameliorating existing conditions that threat 
ened to destroy an ancient and progressive branch of medical practice or a 
tion rich in promise and unswerving to an ideal 
G ompaect in size, the open communication of “Turrell and the 
reply of the management of the Radchtfe Infirmary provide a wealth of in 
1 he existing nditions and status of physical therapy in long 
land that had their duph tion 1 \merica some two decades Ago and to no 
small extent still persist in mat quarters It 1s precisely because of this 
situation that the example set by one of the most eminent ploneers 1n physi 
1 the erits more t ssing comment. It is an open secret diplo 
matically suppressed 1 spirit of appeasement that most members of the 
staffs of hospitals and similar institutions do not wholeheartedly cooperate 
with the phvsicians who are devoting their lives to the development and 
SUCCESS ] S1 ] medicine 
One of the objections to existing conditions in the Radelitte Infirmary 
raised by Dr. Turrell applies with equal force to a considerable number ot 
\merican institutions More than one brillant physical therapeutist has 
been impelled to sever his connection with the physical therapy department 
of a therwise distinguished institution because of the unreasonable de 
mands made on their time without adequate recompense. In this country 


s common knowledge that due wholly to such a niggardly and imeonsid 


erate attitude on the part of the authorities of one of our largest institutions 


the director of the physical therapy department was compelled to sever his 


connection with the concerned school and hospital because of his utter im 


ibility to serve in his capacity as teacher and attending physician under thet 
exactions. The injustice which led to such a step was so flagrant that his 
entire stall of associates followed suit. It is owing to this event which could 


be duplicated many times, that Dr. Turrell’s unselfish example finds a svm 
pathetic echo in the field of American physical therapy. 


Che time for considering departments of physical therapy as mere hand 


maidens of other departments has passed long ago. There is hardly any 
need stressing the fact that from a purely scientific point of view physical 
therapy has universal recognition as an established discipline, part and parcel 
of medical science and practice with the same prestige as that had by in 
ternal medicine, surgery and other recognized specialties. This being so, 
it is the duty and obligation of our Congress as a body politic to exert its 


efforts toward obtaining for physical therapy all the privileges and emolu 
ments commonly accorded to all other hospital departments. 

It is indeed pitiful that in democratic Great Britain, particularly at 
time when the very sovereignty of that great nation is struggling to main 
tain its democratic principles of fair play, a scientist who has grown old in 
the service to his institution should after twenty-eight vears of unusually 


fruitful labors feels compelled to sever an honorable connection with it be 


use of the continuation of a policy so lacking in vision as to fail to appre 


late the progress and worth of the specialty of which he is a brilliant ex 
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ponent. Dr. Turrell has rendered by this act a greater service to physical 
medicine than he probably realized when he took such a courageous attitude. 
It may well serve as a warning and arouse universal condemnation which 
certain quarters in their own interest will do well to heed. This should 
not be interpreted as a direct or implied attack but merely as an illumina 
tion of existing, undesirable conditions that should light the way to mutual 
good will and better cooperation of all concerned. It is truly as Lincoln 
has said, “and this shall also pass,” because in spite of human. frailties 
progress in any science will find its proper level in spite of the frozen con 
servatism manifest in places where a liberal attitude would prove the best 
policy to further humanitarian interest. 


Reference 
Resignation of Dr. W. J. Turrell, Brit. J. Phys. Med. 3:97 (May) 1940 


MEDICAL FOUIPMENT AND RADIO COMMUNICATION 


It is common knowledge that machines for medical and surgical diathermy, the 
idministration of short waves, and some types of roentgenologic outfits produce an 
interference with radio communication when they are in operation. This at times 
has proved so serious as to invoke police power to halt the use of the interfering equip 


ment. While now such exercise of police authority is subject to review by the courts, 
the extent of the complaints against such interference by medical equipment, particu- 
larly in the administration of police work, may soon lead the Federal Communications 
Commission to seek legislation authorizing the correction of any condition that inter- 
feres with interstate communication. (Williams, H. Po: Bull. Am. Coll. Surgeons 25: 
$ (April) 1940.) 

While the problem is an acute one, Williams wisely cautions that “the whole sub 
ject requires study before mandatory legislation is passed.” Engineers, of course, must 
be the ones to whom the solution will be entrusted, but physicians, whose need for 
ese modalities in the treatment of patients is unquestioned, should also have a voice 
the shaping of a remedial statute every hospital and practically every physician 
in private practice has one er more of these offending machines, which should have 

be serapped, if, to make an assumption, a definite frequency band were to be arbi 


trarily assigned for medical purposes. Furthermore, new equipment built to meet such 
regulation would necessitate crystal contrel to assure the assigned frequency and de- 
vices to suppress harmonics that would make the cost to the doctor twice what it 
now is. Shielding the room in which radiating equipment is used has proved satis 


factory to a deeree, even in the reception of television, but those who would undertake 
such a procedure must realize that many problems relative to electromagnetic shield 
ing are as yet unsolved by the engineering profession. 

Medical men are in hearty accord that the disturbance to communication must be 
eliminated as a safeguard to public welfare. They feel, however, that a method should 
be devised that will provide for the continuance of medical radiation without making 
the hospitals and the doctors bear the brunt of the cost. If the Federal Communications 
Commission recommends any change in the frequencies now employed by medicine, it 
should follow the example of the utility companies in our nation. Whenever these 


companies felt that there was an urgent need for a change in service so that the pub 
lic in general might benefit therefrom, they themselves shouldered the burden, and the 
individual lost nothing in service or dollars Editorial, New York State J. Med. 40: 
617 (April 15) 1940. 
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Dr. W. J. Turrell * 


Resignation from Physical Medicine Department of 
Radcliffe Infirmary, Oxford 

the Journal will be surprised and 

resignation of Dr. W. J 

Hon. Consulting 

Physical Medicine 


SOTr\ to 


Turrell from the position of 


Physician to the Department of 


ot the Radcliffe Infirmary, Oxford. We beheve 
that the steps leading up to this will be of interest 
to those interested in the welfare and advancement 
of physical medicine, and particularly in its optimal 
utilization in our hospitals. Accordingly, with = the 
permission of Dr. Turrell, we give below the cor 
respondence which passed between him and _ the 
Committee of Management of the Radchffe Infirm 
ary. The important points raised are so clearly 
stated as to require no comment trom us 


An Open Letter to the Committee of Management 


of the Radcliffe Infirmary 


(;entlemen, 


| heg to bring to your notice the following main 
points urgently calling for an early revision of the 
organization of the physiotherapy department ot 
the hospital 

1 When | undertook the formation of the ele 
trical department in 1912, the main point that | 
insisted upon was that the department should le 
entirely autonomous and that cases might be sent 
direct to it by the al general practitioners with 
out such cases having previously to pass through 
any other section of the hospital. This point | 
maintained, in spite of occasional opposition, until 


my retirement from the charge of the department in 
1939, and | resigned my appointment if 


this privilege 


should have 


had been at any time withdrawn 


\lv insistence upon this condition was in the first 
place due to an article on the experiences of a 
French electrotherapist Dr. Laroquette, who was in 
charge of the physiotherapy department of the war 
hospital at Dey, in Algeria, during the Franco 
Moroccan war, 1907 

lr Laroquette stated (Archives de IJ lectricite 
Vedicale) that: “The department of physiotherapy 
forms a division self-governing in the same way as 
a department of medicine or surgery. It was only 


by degrees that we obtained this independence, and 


we attach great importance to it. It is only under 
such conditions that good and exact work can be 
done. Each department is thus rendered responsibl 


ork.” 


contention 


lor 1ts own Ww 

This to be self-evident 
and in ob- 
servance the successful development of the electrical 
Radcliffe Infirmary 


app¢ ars to me 


several papers | have attributed to its 


department at the 


* Reprinted from the Brit. J. Phys. Med. 3:96 (May) 1940 


The following are the main points that render the 
observance of the principle so essential to the maxi 
mum efficiency of the department: 

\ny medical man should he entitled to send cases 
electrical department without passing 
other section 
the paticnts 


direct to the 


them through a 
Often the delay occasioned by 
through other departments will greatly prolong the 
treatment required. Moreover, by the imposition of 
this restriction an uncalled-for slur is cast upon the 
diagnostic powers both of the general practitioner 
and the medical man in charge of the department 
The prestige of the department is also thereby ap 
preciably lowered. 


medical, surgical or 


passing 


But perhaps the most important point is that the 
opportunity for research into the application of ele 
trical methods to the treatment of disease is seri 
ously diminished by such a restriction. For instance, 
if the medical man in charge of the department is 
investigating the effects of any electrical treatment 
he should be in a position to ask medical men en 


gaged in general practice to send him for investiga 


tion cases of the diseases upon which he is conduct 


ing his research. Experience has shown that indi 
vidualistic research uncontrolled 


other authorities, is by far the most productive 


by committees o1 


The absurdity of this restriction is evident when 
how few men have any know! 
nature, action, and indications for ele« 


we realize medical 
cedar of the 
trotherapy. 
2. The medical officer in charge of the physio 
therapy department should be a member of the stat! 
committee. It is difficult to see why he should 
excluded from this committee on the pretext. that 
he receives a salary of £400 per annum, when som 
members of the committee receive a salary of £2,000 
per annum. By this exclusion both the ethciency and 
department are adversely affect: 


prestige of the 
electrical department 


3. Patients attending the 
should be restricted by the same income limit at 
should satisfy the almoner regarding their means 
the same as patients attending other depart 
ments of the hospital. 

It is evident that the reduced 
electrical treatment at the hospital can only he ¢ 
ployed if the overhead charges, such as treatm« 
rooms, salaries of masscuses, rates, light, electric 
capital and interest on outlay, etc., are provided 
of funds which have been charitably subscribed 
unfair that private patien's. 
fees, should partake in 


Wal 


fees charged 


is, there fore, obviously 
capable of paying ordinary 


contributions subscribed for 


part of charitable 

aid of poor patients, and should thereby be relieyod 
from the payment of adequate fees to the priv. te 
practitioners of electrotherapy. The inconsistency >f 


the attitude of the honorary staff to the unrestri 
income limit for those attending the electrical 
partment is well exemplified by the vigour wy th 
which some of its members opposed the Nuff. !d 
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professors being permitted to engage in private prac- 
tice. There is obviously more justification for re- 
taining the valuable services of these distinguished 
medical men, remunerated from a source apart from 
the hospital, for the assistance of the suffering pul- 
lic, than for utilizing the ] salaried 
itticer of the hospital to compete at unremunerative 
ees with equally well qualified practitioners un- 
connected with the voluntary hospital remunera- 
tion by extracted from those well 
able to afford the fees of those practising electro- 


services of a 


fees who are 
therapy in a private capacity. 

In extenuation for the length of this indictment, 
| would point out that it might have been unneces 
sary, if, as consulting physician to the physiotherapy 
department, and with the experience gained in 27 
years in charge of the electrical department, 1 had 
heen consulted in the slightest degree in reference 
to the that | have in 


dicated 


revolutionary innovations 


| have the honour to remain, 
Your obedient servant, 
(Stgned) W. J. Turrece 
Honorary Consulting Physician to 
the Department of Physical Medicine. 


In reply to this letter Dr. Turrell received a com- 
munication from the committee of management to 
the effect that, in the light of opinions expressed by 
the honorary medical staff of the hospital, they were 
not inclined to change the present regulations deal- 
ing with the reference of patients to the assistant 
physician in charge of the department. There 
no reason why the assistant physician, though he 

ld not at 
the honorary staff, should not be called into con- 
the honorary staff for discussion of 
affairs. An examination of the num- 


was 
regarded as a member of 


present he 


sultation by 
departmental 


bers of treatments given, and of patients treated, in 
the department during the past three vears revealed 
the fact that, even after deduction of paying patients, 
there was a large increase in the volume of work 
done in respect of ordinary patients. A proportion 


time of an additional masseuse, who had been 
appointed to meet the extra work entailed by the 
treatment of private patients, was available for or- 
ry patients. The committee were therefore of 
the opinion that there was no basis for the sug- 
gestion that ordinary hospital patients had in any 
Way suffered as a result of the treatment of private 
oul patients. 


7) trie 


this Dr. Turrell replied as follows: 


Cherwell Lodge, 
Oxford. 
March 11th, 1940, 


To the Administrator, 
Radcliffe Infirmary. 
Dear Sir, 


The uncompromising nature of the reply of the 
committee of management of the Radcliffe Infirmary 
to the criticisms, contained in my letter of January 
19th, of the present organization of the electrical 
department of the hospital leaves me no alternative 
but to sever my with the Radclitfe In- 
firmary. 


connection 


| take this step with the greatest reluctance, for 
I have been most pleasantly and advantageously as- 
sociated with the hospital as a “perpetual student” 
since 1887, as house 1890 to 1892, besides 
forming the electrical department in 1912, and _re- 
maining in charge of it till 1939: during which time 
| secured for it international recognition. 


surgeon, 


I cannot, however, allow my name to be associated 
in an official capacity with a hospital which, in my 
opinion, adopts a policy most prejudicial to the ad- 
vancement of electrotherapy and most destructive of 
would, there- 
procedure for 


private practice in that specialty. | 
fore, ask you to take the necessary 
the removal of my name from the list of honorary 
consultants to the Radcliffe Infirmary. 


I would like it to be most clearly understood that 
I take this step in no hostile spirit to the hospital 
and most certainly in no way antagonistic to the 
electrical department, which | am confident will con- 
tinue its successful progress under the able direction 
of my successor, however much he may be hampered 
in his work by the subservient position in which he 
is placed in relation to the members of the hospital 
staff. 

1 would) much 
garded as a gesture against the jealousy, and igno- 
rant prejudice of certain medical men, who entirely 
the first principles of electrical treat- 
ment, oppose its development by means in 
their power. In this aspect of the question the or- 
igin of our present difficulties can be found, and the 
only means by which the recurrence of such troubles 
can be prevented is by the inclusion of physical medi- 
cine in the medical curriculum of the student, so 
that medical men may have at least some elementary 
knowledge of a subject upon which they at present 
pronounce judgment so ignorantly yet so peremp- 
torily and with such assurance. 


prefer my resignation to be re- 


ignorant of 
every 


Sut this is perhaps beyond the scope of the pres- 
ent communication. 
Yours faithfully, 


‘ (Signed) W. J. Turret 


CoS 
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Lectures on Physical Therapy in State of 


New York 


The council committee on public health and edu 
cation of the Medical Society of the Stat New 
York sponsored a course of lectures in_ physical 
therapy for St. Lawrence County Medical Society 
Oedensburg, and the Jefferson County Medical S 
ciely, Watertow! The speakers WET 


Dr. IWdlam Bierman, New York, Therapeutic 
Use of Ultraviolet Radiation Physical Therapy 
Medical Conditions, April 25; Dr. Aristian G 
Hlansson, New York, Physical Therapy 1 rau 
matic Conditions, May 16; and Dr. Richard |} dl 
New York, The Therapeutics of Heat; Medical and 
Surgical Diathermy; Vhysical Therapy in \rthritis 
\pril 18; Galvanic and Low Frequency Currents 
klectrodiagnosis; Physical Theray n (iynecolog 
May 2 


Dr. Titus Guest Speaker at Election Meeting 
of Pennsylvania Physical Therapy Society 


Dr. Norman / tfus discussed techni short 
wave diathermy at the Pennsylvania Physical The 
apy Society on May 14. This session was held in 
conjunction with the Lehigh County Medical Society 
in Allentown. At this meeting the annual election of 
otheers was held with the names the tollowing 


hices 


men filling the ¢ 


Dr. karl Rothermel, Reading, Penna., Presiden 

Dr. B. Ulanskt, Philadelphia, Vice-President 

Dr. J. 7d. Hlennemuth, Emaus, Penna., Treasure 
Dr. a. A. Martucct, Abington, Penna., S tary 


Trichinosis Danger May Be Eliminated by 
New Inspection 


\ practical plan for the eradication of dangerous 
trichinosis, at a cost of from 25 to 50 cents per pig 
slaughtered, was presented by Prot Thurlow (¢ 
Nelson, of Rutgers University, before the meeting 
of the American Association for the Advancement 
of Science The plan depends on widespread uss 
of a new, simple skin test for trichinosis developed 
by Drs. G. W. Bachman, D. | \ugustine and Hans 
Theiler It has been used successfully by the New 
York City Health Department during the past 18 
months 

“Every seventh to tenth garbage fed pig slaugh 
tered in this country today is wormy, infected with 
the most dangerous worm known to man,” Prot 
Nelson declared 

Humans eating the meat of such animals, unless 
it is thoroughly cooked, may develop the serious 
and often fatal malady, trichinosis. Federal health 
service estimates show that the trichinosis problem 
involves some 17,000,000 people, several hundred 
thousand of them suffering the disease, and prob 


) 
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ibly several thousand dying from it every veat 

By Prof. Nelson’s plan the new skin test: would 
he made of every hog slaughtered, both im con 
mercial packing houses and on farms. slaughterin 
for home and local consumption. The ist of this 
once arrangements are made, need not be more thas 
30 cents per animal, and may be as low as 25 cents 
The New York experience with the test shows it 1s 
accurate to within less than 3 per cent, and tl 
error is in the direction of safety, since with o 
exception all the mistakes made were diagnoses 
trichina infection where it did not exist Sele 
Vews Letter 

Vaccination for Birds 

Vaccination against malaria, in rds, lout ut 
tunately not in man, was announced Dr. W 
Kedmond, of Emory University \tlanta, 
Whether the method can be applied to human n 
laria was not stated in Dr. Redmond’s report of his 
work 

The successful vaccine was prepared by kill 
the malaria parasites of germs in the red bl 
cells without destroving these cells This was 
complished by subjecting the cells with the xe S 
in them to subzero temperature in a solutior 
urea and sodium citrate Science Ni I } 

Plants Poisonous to Pest 

The bragging old cowboy song, that modes 
states, “Rattlesnakes came out and bit me, and tl 
rawled away and died,” finds realization for ¢ 
house plants when they are given two or three | s 


of the poisonous clement selenium per million © 


nutrient solution in which they are grown. 5S 
plants are completely freed of the attacks 
spider, one of the worst of greenhouse pests, 
show no ill effects in their own growth, it was st 
in a report presented jointly by Drs. V. H. Mi s 
C. RK. Neiswander and J. D. Sayre of the O 
\gricultural Experiment Station Science .\ 
Letter 
Tear Gas for Tomatoes 

Disagreeable as it is to human beines, tea s 
(chloropicrin) is very good for tomatoes, 
used as a soil fumigant. Tomatoes thrive 
ingly in soil that has been thus treated. Drs 
K. Crandall and Frank L, Howard of the Rhode 


Island Agricultural Experiment Station related 


raised 


tomatoes on chloropicrin treated — si 

creased their yield by 132 per cent in 1937, by 378 
per cent in 1938, and by 246 per cent in 193°. as 
compared with check plants grown on untr:ated 


Science News Letter. 
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Stored Fruit Loses Vitamin 


Pangerines kept in storage too long lose a con 
part oft then 
acid), [1 


\ericulture 


sicle rable 


value as source of vitamin 
Cyril O. Bratley of the U.S 


stated In his 


C (ascorbic 


Department ol experi 
I 


ments, numbers of the citrus fruits were 


fragrant 


storage for emht weeks at various tem 


Loss was greatest at the higher tem 
eighth of the vitamin vanished at 
32-33 deerces fahrenheit, but at 45-48 degrees the 


ss rose to one-third Science News Letter 


peratures COT 


Slowed Down Neutrons Are More 
Lffective for Cancer 





Slow neutrons from the atom-smash-cyelotron, of 
he kind used in the spectacular splitting of the 
mun iton ire five times as ettective against 
neer as the fast neutrons which are already show 
promise as anti-cance Weapons, It Was al 
ounced at the University of Calitormia 
Phe ome slow-neutron attack on cancer is) ta 
om the stage of being used in treatment of hu 
1 Canicer sullerers It was cl veloped in test-tulry 
periments with cancer tissue removed from. the 
| ir. PY. G. Kruger, of the University ot 
is, workine with the University of Calitornia’s 
tron 
the new process, fast neutrons coming trom 
velotron are slowed down by passing through 
thick block of paratiin. These slow neutrons then 
te it test-tuln contamime cancer cells "a 2 20- 
1 i borie acid The boron atoms of the bork 
! capture neutrons which break down the boron 
lum and lithium. These tly off and lose thei 
in the mahenant or cancer tissue and in 


loing, destroys its malignancy 

t Ss p ssible that the effectiveness of boric acid 

sin the very large capture cross section of boron 
s for sl neutrons. This has been demon 

ited many times and, in fact, hollow evlinders 
ron are used to produce collimated beams of 
neutrons. Only neutrons going through the 
pass through. The others are captured and 

pped by the boron atoms Science News Letter 


Plants Absorb Hydrogen; Use It in 
Life Processes 


Hydrogen absorption by plants, something never 


re observed, was reported by Dr. H. Gaffron 
the University of Chicago. The plants able to 
rm this unique feat are one-celled algae, know 


otanists as Scendesmus 


Kept in an atmosphere 
hydrogen in the dark, they absorb the gas and 
it In various ways in their life processes. In 
light, they combine hydrogen with carbon diox- 
food materials. the light 
they stop absorbing hydrogen 


to form However, if 


mes too strong, 
normal of combining 
ion dioxide with water, giving off oxygen as a 
product. Science News Letter. 


return to the process 
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Possible Cure Hinted for Nervous 
Breakdown 


\ method of curing neryous breakdowns in rats, 
that may contain a hint of useful methods for treat 
ine human mental trouble, was reported to the 
\dvancement of Sei 
Maier, Umi 
versity of Michigan psychologist who last year won 
the thousand-dollar AAAS prize for merely produc- 
ing nervous breakdowns experimentally in rats 

The trick in Dr. Mater’s 
is to encourage them to find something to do even 
the conflict that confronts 
calls this “abortive behavior.” Rats forced 
which they 
wrong suffer nervous disorders. Dr 
them, trained them to just make a halfway jump to 
dilemma. 


into human applications, this is— the 


for the 
Norman R. EF. 


\merican .\ssociation 


ence in Columbus by Dr 


cure for neurotic rats 


though it fails to solve 


them. He 
to act m a 


have le arned 1s 


Maier, to cure 


manner 


ward solving their 

Translated 
way Dr. Maier’s new therapeutics, at present tried 
intensively only on two rats, might work out 

\ man driven by hunger of his children to steal 
bread but prevented by honesty might have a nery 
ous breakdown. [Tf he makes a clumsy and unsuc 
cessful attempt to steal, his mind would be restored 

\ girl urged by her might 
both of 
marry, she would break down. 
self to one but is cold to him, so that they 
saved. \ 


nursile, 


parents to marry 


dislike two available suitors Forced to 
If she engages her- 
drift 
apart, she is substance activity, such as 


a career of would serve the same purpose 


Occupational therapy in a mental hospital serves 
to fill this need for substitute or partial activity. 
Science News Letter 


“Pep Pills’ Fight Sleep Through Brain 
Respiration 


So-called “pep pills” of benzedrine, resorted to, 


dangerously, by students fot 
their 
sleepfighting effect to their influence on brain res 
Drs. P. J. G. Mann and J. H. Quastel, of 
Mental Hospital, (Nature, 


sometimes college 


wakefulness during cramming sessions, owe 
piration, 
Cardith City 
Dec 2 ) 


Benzedrine has 


report, 


the Carditf 


narcolepsy, 


“unquestioned value,” 
doctors point out, in the treatment of 
that strange condition in which the patient is seized, 
often at and 
with an uncontrollable desire to sleep 


dangerous times, 


The condi- 


inconvenient even 


tion is also known as paroxysmal sleep or sleep 
epilepsy. 

Chemical studies by the Cardiff scientists suggest 
that benzedrine may fight this condition by retard- 
ing the formation of poisonous substances such as 
aldehydes which depress the respiration or oxygen 
uptake of the brain. Benzedrine does retard alde- 
hyde formation, Drs. Mann and Quastel found. The 


next step will be to determine whether these or 
similar substances accumulate in the brain of pa- 
tients with narcolepsy. 

The Cardiff studies were made on brain tissue 


outside the body to which a chemical called tyra- 
mine was added. Tyramine and most other chemi- 
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cals belonging to the amine group greatly diminish Men should use male sex hormones for best 
brain respiration or oxygen uptake. When benz results, and women should use female sex hor 
drine is added, this effect is neutralized mone, but either hormone on either sex is etf- 

Slowing of brain respiration is not so much due _ fective. 

to the presence of tyramine itself as to accumula Keratin is a horny substance which when pres- 
tion of aldehyde. This chemical, highly poisonous ent in normal deposits serves to protect the 
to respiratory processes in the brain, is formed mouth against infection. The sex hormone treat- 


from tyramine or other amines by the action of 


an enzyme Benzedrine also combines with this en 


ment is used to supplement other treatment, but 


succeeded in some stubborn cases that were not 


zyme, but no aldehyde is formed from this com- helped by any other method. 
bination. In the competition with benzedrine for “The keratin layer is necessary,” Dr. Ziskin 
the enzyme, tyramine comes off second best, the explained, “to maintain healthy gums, and may 
Cardiff studies showed, with the result that alde be lost or reduced in thickness in the presence 
hyde formation is checked, and there is no slowing of certain irritating factors. Such loss or re 
of brain tissue respiration Science News Letter duction lowers resistance to bacteria which ordi 
narily could not penetrate, and opens the way 
: for more serious involvements 
Rub Sex Chemicals on Gums to Prevent “Loss of keratin may result from local causes, 
Sane of Tasth such as tartar on the teeth, or from causes orig- 
— © ” inating within the body, as for example, preg- 
Just as women now rub cold cream on their nancy.” 
faces, both men and women may soon be rubbing “The new method does not promise to be a 
their gums with sex hormone chemicals in order cure for tooth decay since gum disorders are not 
to strengthen them and prevent loss of teetl necessarily either the cause or the effect of dis 
Experiments by Dr. Daniel E. Ziskin of Colum eases of the teeth. However, the presence of 11 
bia University’s School of Dental and Oral Sur- ritating factors in the teeth, such as tartar or 
gery show that sex hormone preparations treat cavities, can bring about inflamed gums. In so 
successfully diseases of the gums by “armor plat far as the gums are concerned, the application 
ing” the gums through a strengthening of the of sex hormones will be of assistance in the treat 
outer protective portion of keratin lave ment of dental disorders.’ y lence Nex ty Letter 
Role of Exercise in Cardiac Disease and Edema — Sussman 
(C ontinued vm page 328) 
17 \lving, A. S., and Mirsky, A. E.: Nature of Plasma and Urinary Proteins 
in Nephrosis, J. Clin. Investigation 15:215 (March) 1936 
18. Kerkhof, A Plasma Colloid Osmotic Pressure as Factor in Edema Forma- 
tion and Edema Absorption, Ann. Int. Med. 11:867 (Dec.) 1937. 
19. McClure, W. B., and Hinman, W Significance of Sodium and Potassium 
Content of Muscle Tissue and Relation of Amount of Edema Fluid in Muscle to Level 
of Serum Protein in Experimental Nutritional Edema, J. Clin. Investigation 16:351 


(May) 1937 
20. Payne, E. A., and Peters, J. P.: 
tion; Serum Proteins in Heart Disease, ] 
21. Ellis, L. B.: Plasma Protein 
M. Clin. North America 16:943 (Jan.) 1933 
22. Wood, W. B., and Janeway, C 
covery from Congestive Heart Failure, 
23. Williams, R. H., and Rainey, J 
gestive Heart Failure, Am. Heart J 


24. Sanders, C. E.: 
by Motorized Osciliating Bed, ] 
25. Neuhof, S.: 

26. Boyer, S., Jr.: 

27. Elsom, K. O:: 
Investigation 14:40 (Jan.) 1935 

28. Weiss, S., Wilkins, R. W 


A. M 


and 


Deficiency in 


Arch 


The Heart, Philadelphia, P 
Protein Deficiency Edema, Minnesota Med. 20:653 (Oct.) 1937. 
Experimental Study of Clinical Vitamin B Deficiency, J. Clin. 


Nature of 


Plasma Proteins in Relation to Blood Hydra- 
Clin. Investigation 11:103 (Jan.) 1932. 


Patients with Cardiac Edema, 


Change in Plasma Volume During Re 
Int. Med. 62:151 (July) 1938. 
Death in Patients Con- 


Causes ot with 


15:385 (April) 1938. 
Cardiovascular and Peripheral Vascular Diseases; 


\. 106:916 (March 14) 


‘Treatment 
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Cardiovascular Disturbances in 


Nutritional Deficiency States (beriberi), Ann. Int. Med. 11:104 (July) 1937. 
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Int. Med. 6:506 (Oct.) 1932 





Muscle 


Physiology and Circulatory Failure, Ann. 























BOOK REVIEWS 














MANUAL OF PERIPHERAL VASCULAR 
DISORDERS. By David Il’. Kramer, M.D., 
F.A.C.P. Assistant Professor of Medicine, Jeffer- 


son College, 
Hospital. 
Jefferson Hospital 


vision, Philadelphia General Hospital. 


Medical \ssistant Physician Jefferson 
Chief Clinical Assistant, Vascular Clinic, 
Visiting Physician, Medical D1- 
Cloth. Pp. 


1448. Price, $6.00. Philadelphia: DP. Blakiston’s 
Son & Co., 1940 

\lthough the literature is replete with publica- 
tions dealing with disturbances of the peripheral 
blood vessels, there is an actual need for a well 
organized and comprehensive monograph which pre 
sents all aspects of the concerned problems under 
me cover. The principal dithiculty encountered by 


voung practitioners and those who have no oppor- 


tunity to see and study many cases of this type 
s the differential diagnosis. From this and other 
points of view the author has excellently fulfilled 
the task of proving a valuable teacher and = guide 


The hook 
our special parts of no less than 21 chapters to 
which added 126 well illustrations of 
liagnostic and therapeutic instruments, macroscopic 


perplexing situations. is divided into 


are executed 
ul microscopic pathologic processes and a number 
illustrating the ot treat 
with historic sketch, 
the symptoms, methods 
functional tests and this 
clinical studies. These he groups as occlusive 


charts effects various 


Beginning brief 
takes up 
examination, 
th 
iscular disorders, vasospastic and vasodilator dis 
rders 


the 


ents a 


Kramer various 


follows 


and concludes with gangrene and disorders 
veins. Each of these main groups contains 
number of chapters dealing with the various clini 
il entities. The author properly evaluates all known 
hysical therapeutic measures, some of which 
detail, but the indications for 
dical regimens and surgical intervention, too, are 
There can be 
doubt that the hook offers every study and ad- 
made in this field down to date. The ex- 
llence of the text is enhanced by large type on 
per which renders perusal a pleasure. We predict 
t the author will he rewarded by obtaining a 
we audience by his colleagues who are interested 
perfecting their diagnostic acumen and therapeutic 
lagement of disturbances and organic affections 
the peripheral circulation. 


are 
scussed at great 
scribed in a satisfactory manner. 


ce 





OMOGRAPHY. By J. B. McDougall, M.D. 
isg.), F.R.C.P. (Ed.), F.R.S.E. Fellow of the 
al Faculty of Physicians and Surgeons, Glas- 
, ete. Cloth. Pp. 71 with 110 illustrations. Price, 
net. London: H. K. Lewis & Co., Ltd., 1940. 


us volume offers a rich series of sectional ra- 
zraphic studies of the chest in the form of half- 
illustrations under the term tomography, a term 
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that has in the past been described hy some as x-ray 
focusing to produce plani-, strati-, or laminographic 
shadows that enhance diagnostic detail especially for 
conditions associated with of the thorax. 
Dittcultics in the presence of bony structures form- 
the thoracic thick scapulac, well formed 
pectoral muscles, mammary glands in the females 
and the like, often tend to reduce the translucency 
of normal lung tissue in x-ray films, especially when 
it is appreciated that the presence of the shadows of 


diseases 


ing cage, 


the ribs and its crossing cover approximately two- 
thirds of the lungs. One can enumerate the mount- 
ing difficulties encountered in the study of trans- 
lucent organs and the confusion arising from the 
superimposition of of densities, 
hut of greater interest the means of obviating 
this difficulty. Accordingly this exposition in the 
form of an album depicting 110 illustrated examples 
of abnormal 
conditions of the lungs, must be regarded as a timely 
contribution. While it is in no sense presented as a 
substitute for routine x-ray examination and screen- 
ing, these flat pictures add to the elucidation of the 
problem, especially to the problems of pulmonary 
tuberculosis. The detail elicited by this means should 
he the reason for adoption of this valuable method 
it wealth of information not pro- 
vided nor suspected in even the clearest of films. 
For the student of radiology and specialist in dis- 
eases of the chest, this volume shows the scope and 
indicates the possibilities of tomography. It discusses 
the difficulties in interpretation of chest films, the 
advantages tomography its 
geometrical principles, technic of examination, and 
concludes with a summary that points out its scope 
and limitations. The appended bibliography is well 
selected and rich in source. The volume is a splen- 
did example of evaluation of an im- 
portant feature radiologic development in_ the 
field of diagnostics. 


Structures varying 


1s 


with accompanying explanatory notes 


because offers a 


of over stereoscopy, 


conservative 


TUMORS OF THE SKIN, BENIGN AND MA- 
LIGNANT. By Joseph Jordan Eller, M.D., Attend- 
ing Dermatologist, City Hospital, New York; Con- 
sulting Dermatologist, French Hospital, Broad 
Street Hospital, New York; Morristown Memorial 
Hospital, Monmouth Memorial Hospital, Pitkin 
Memorial Hospital, New Jersey; Norwalk General 


Hospital, Connecticut; Unity Hospital, Brooklyn; 
Morelos Hospital, Mexico, etc. Cloth. Pp. 607. 
Price, $10.00. Philadelphia: Lea and Febiger, 1939. 


The author has devoted much time and effort to 
the special study of benign and malignant tumors of 
the skin and mucous membranes, and the fruits of 
his labors are presented in texthook form. While 
accessible growths are commonly observed by many 
general practitioners there is no doubt that certain 
more or less infrequently seen growths of the skin 
present diagnostic as well as therapeutic difficulties. 
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Cerebral Symptoms in Fever Therapy. Oscar T. 
Wood, and Augustus McCravey. |. A. M. A 
114:1437 (April 13) 1940 
It is important to recognize the early symptoms 

ind signs of cerebral anoxia, edema and hyper 

emia incident to artificial fever therapy, for seri 
us and permanent brain damage may result from 
langerous phases of these During the course ot 

perpyrexia, certain physiologic changes stand 
ut. Due to peripheral vascular collapse, the in 


ction phase is marked by mild circulatory em 


barrassment consequent upon a rapid drop in the 


ardiac ventricular tilling time The latter act 
ally becomes shorter than the emptying time, 
ich drops only” shehtly The compensatory 


ase takes place at from 103 to 104 F. and there 
Diastolic 
re falls rapidly, and is often completely 


ess circulatory embarrassment pres 


abol 


hed Increased meningeal permeability occurs 
during the course of high fever, and can be proved 
determination of the bromide quotient The 
thors studied cerebral hydrodynamics in 4 
es subjected to a total of 12 fever therapy 


The 


Ca, 


itments 
(chi 
ral nervous system) and were of various ages 
to 


patients had varied disease con 


1Ons multiple sclerosis, syphilis of the 


induction used produce 
Blood 
Ise rate, respiratory rate and mental state were 
15 the of f 
puncture with pressure 


at 104 F 


temperature, pulse rate, 


ectromarnetic Was 


perpyrenxia pressure, pulse pressure, 


d every niinutes during course fey 


and volume 


lmmmediately 


Spinal 
done 
spinal puncture, 
blood 


were 


terminations was 
res 
tory 


ntal 


he authors 


rate, pressure, pulse pressure, and 


state recorded. 


fluid 
in 


increase in 


relationships 


an spinal 
due to 
permeability which produces 
elevation of the 
pulse pressure 
a definite 
volume 


report 
1me¢ and 


sed 


mipensatory 


pressure 
meningeal 
systolic blood 
Mano 
ic determinations increase in 
fluid , but a 
index of cerebral anemia is the vol 
of cerebrospinal fluid. This 
VS a surprisingly high pulse pressure, strong 
the observations made acute 
trauma and brain, in which it 
own to be related to cerebral anoxia. The 
e mechanism of peripheral vascular collapse 


sure, and, in. turn, 


show 
brospinal pressure and 
e accurate 
series of cases 
iralleling in 


ral 


wet has 


ng low systolic pressure and a compensatory 


tion of systolic blood pressure is found in 
nts subjected to hyperthermia. The authors 


found the pulse pressure to be the best clini 


ndex of the state of cerebral circulation. The 
1 al pulse pressure has been considered as 40 
» and drowsiness characterize the clinical 
S s. These signs are interpreted as being duc 
t rebral anoxia, the result of an increase in 
ce ospinal fluid volume and decrease in cere 
br ood volume. The spinal pressure may not 


IsS/ 


be 


deere Ast l 


It is not 1 direct index of the 
amount Of anoxia present Cerebral anoxia can 
be relieved by properly timed and sufficient re 
moval of cerebrospinal fluid, that 1s, from 15 to 
20 ce Such reduction in spinal fluid volume in 
creases the blood volume circulating through the 
brain and is followed by a prompt fall of the 
pulse pressure to normal lhe sahent feature 
noted is the dramatic clinical change produced 
by disturbance of intracranial volume pressure re 
lationship Phe depth of stupor was proportional 
to the height of pulse pressure. After spinal drain 
ve, the stupor was abolished, pulse pressure re 
sumed its norma! evel, and thre patient was more 
alert Whena complete spinal drainage preceded 
fever induction, the Opposite picture supervened 
The importance of stabilizing intracranial vol 
ume-pressure relationships in fever therapy is ob 
vious 
Electrosurgical Operation in Gallbladder Dis- 


eases: Results of Thirteen Years’ Experience. 
B. O. C. Pribram. 


Lancet 2:927 (Oct. 28) 1939 


The excellent healing obtained through accurate 
covering of the liver bed with peritoneum after 
subserous cholecystectomy without drainage led 


Pribram to seek similar results 


in more advanced 
cases in which, owing to partial neurosis, ad 
vanced inflammation or scars, an exact subserous 
cholecystectomy (with knife or with scissors) was 
no longer possible. His idea was to destroy the 
inflamed mucosa and the inner layers down to the 
serosa from the inside thus keeping the serous 
laver available for covering the hepatic bed with 


peritoneum. He started these experiments in 1922 


\t first he used the thermocautery but in 1926 be 


gan to use electrocoagulation, which is more 
quickly and more easily performed than thermo 
cauterization He described his technic. Sum 
marizing the advantages of the electrosurgical 


(1) It 


operation he stresses the following points: 


is especially valuable in cases of bad infection; 
(2) the healing tendency in these cases is as per 
fect as in simple cases; (3) closure of the ab 
dominal wall without drainage is almost always 
possible when the process is limited to the gall- 
bladder, and (4) electrocoagulation is the best 
method of dealing with abscesses of the liver in 


general. With electrosurgical methods there is no 


difference in the results, whether operation is un- 


dertaken in very acute stages of serious inflam- 
mation there is no need to perform. chole 
cystostomy as an emergency operation. Radical 


mucoclasis is performed at the same stage with 
an even smaller risk and lasting results. Analyzing 
more than 1,000 cases in which the electrosurgical 
operation was performed, the author found that 
the mortality was under 3 per cent. The electro- 
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irgical operation and the ether method, com 
bined with cholangiography, are his mainstays in 


eallstones and hepatobiliary diseases 


114:93 (Jan. 6) 1940.] 


dealing with 


[J. A. M. A 


Effect of Fever Therapy on Carbohydrate 
Metabolism. M. B. Kirstein and L. Bromberg. 
}. Lab. and Clin. Med. 25:7 (Oct.) 1939 


that 
fever therapy is not due to blood 


Kirstein and Bromberg declare hvpet 
glycemia during 
concentration but to disturbances in carbohydrate 
have an important 
patients tor hyper 


One of the 


metabolism. This concept may 


bearing on the preparation of 


diabetic persons 


pyrexia, especially 


important pathologic factors in diabetes is the 
tendency toward an increased rate of elyco 
enolysis in the liver. If anv factor which stimu 
lates glvcogenolyvsis (such as artificial fever) is 


superimposed on this, the result may be excessive 


hyperglycemia, glycosuria and frequently ketosis 


Phis may also explain the response of persons 


with diabetes to infectious fevers.) The vicious 


process can be combated by means ot adequate 


administration of carbohydrates and by inhibiting 
I with insulin iJ. A 


1939 | 


the rate of elyvcovenolysis 


M. A. 113:2353 (Dec. 23) 


Plethysmography of Skin in Investigation of 
Peripheral Vascular Diseases. Robert H. Goetz. 


Brit. |. Sure. 27:506 (Jan.) 1940 

The different methods which measure changes 
in the bloodflow of the skin can be divided int 
the following groups according to the underlving 
principles (1) Methods of the transmission type; 
(2) methods which make use of photo-electric ef 


fects: (3) di-electrographic methods. Changes in 


however, can mainly be taken 


blood content of the 


the whole volume, 
as being due to those in the 


capillary bed and the smaller veins, especially the 


venules. It is known that normally in the capil 
laries, with systole and diastole, changes occur 
only in the speed of the blood flow, and only in 
pathologic conditions is a real capillary pulse 
traced, while in the smallest arteries, volum« 
changes are met during systole and diastole. For 


the investigation of peripheral vascular diseases, 


] 


tests employed in the investigation of the physi- 


ology of the peripheral circulation, are applied, and 


the evaluation of the results so obtained is com 
pared with the normal. The method is essential 
(1) in differentiating between functional and or 
ganic obstruction of the blood flow of the limb, or 


in assessing the relative degrees of both ina mixed 


Therefore it is an 


case important help in es- 
tablishing (2) the correct diagnosis, and (3) the 
prognosis of these cases \t the same time (4) it 
presents clear indications as to treatment It 


could be demonstrated that changes 
might even be recorded before any notable clini- 
Thus the 


temperature 


pathologic 


detected 
skin 


plethysmographic 


cal manifestation could be 
method 


measurements 


with 


competes 
The 


however, is capable of furnishing much more de- 


partly 


record, 
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information about the state of the circula 
tion in a given area, and is always able to furnish 
skin tempera 


tailed 





when no changes in 


can be traced. 


results even 





ture 


Comparison of Some Respiratory and Circulatory 
Reactions of Athletes and Non-Athletes. Ed- 
ward C. Schneider, and C. B. Crampton. 


\m. J 129:165 (April 1) 1940 


volume of breathing is stated 


Physiol. 


When the minute 


in terms of square meters of skin surtace or in 


terms of the ventilation equivalent, the economy 
of the breathing of the athlete ts 


Phe athlete and non-athlete during rest and mod 


emphasized 


crate exertion consume approximately equal 
amounts of oxygen per square meter of body 
surface. They also withdraw equal amounts of 
oxygen from a liter of blood. The clearest cir 


culatory gains that result from a period of physi 
a reduction in the frequency ot 


output of the 


cal training are 
beat 


heart per 


and an increase in the 
beat. The volume. of 
tion, when stated in terms of skin surface, seems 
athletes 
stated i 


heart 


minute circula 





to be approximately the same for and 
non-athletes. The 
terms of skin surface, gives a good index of the 


differences in heart stroke as found for the athlete 


oxygen pulse, when 


and non-athlete 


Pathognesis of Hemorrhage in Artificially In- 
duced Fever. Sloan J. Wilson, and Charles A. 
Doan. 


\nn, Int. Med. 13:1214 (Jan.) 1940 


\rtificially induced fever has attained a det 


inite place among modern therapeutic procedure 
Hvyperpyrexia, however, is attended by actual, 
potential dangers, as is usually t 
therapeutic agent. | 


well as by 


case with any powerful 


sue injury from prolonged or excessive exposu 
to heat has long 


most constant pathologic findings under such « 


been recognized. Two of 


cumstances have been acute liver damage and 


hemorrhage 
The authors 
crease in prothrombin 


that a 


occurt 


reached the conclusion 
and fibrinogen 
secondary to liver damage. A decrease in pri 
rombin may occur without a decrease in fibro: 
Artificially induced fever resulted in a1 
The m 
deti t¢ 


fen 
tive and absolute thrombocytopenia. 


showed 
The degre 


karyocytes in the bone marrow 
cytoplasmic and nuclear damage. 
thrombocytopenia depended upon the exter 


the megakaryocytic damage. The pathogencsts 


of hemorrhage in artificially induced fever t 
be followed in orderly sequence: the elevati f 
body temperation results in anoxia and a de) le 
tion of liver glycogen; these factors may re-ult 
in hepatic and megakarocytic damage folloy neg 


which there is a decrease in prothrombin and 
platelets. Fibrinogen also be «de 
creased. Any decrease in these 
tant in the coagulation of blood, contribute: to 


culating may 


factors 1 f 
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potential or actual hemorrhage. Regeneration of 
the damaged parenchymatous tissues apparently 
and completely, the 
limits 
appre 


takes place quite promptly 
within the 
application. Any lack of 
significance, however, of the 
Vitamin 


changes being reversible usual 


of therapeutic 
ciation of the full 


fact of mineral, carbohydrate, oxygen, 

and water metabolism in fever therapy might 
lead to irreversible changes and serious perma 
nent damage or death. 


Tuberculous Laryngitis. R. Scott Stevenson, and 
F. R. G. Heaf. 


Brit. M. J. 4126:167 


The authors have employed a Kromayer lamp, 
with a Beaumont’s curved quartz laryngeal adapter. 
lhis is passed over the epiglottis (anesthetized 
ee. cocaine) so 


(Feb. 3) 1940. 


cent 
rod which 
Exposures start with 


at first with a 
that the end of the 
rays is well in the larynx. 
one minute and are gradually increased to a max- 
(sometimes) four 


spray of 3 per 


quartz emits the 


(usually) three or 


It is most important that the end of 


imum of 
minutes 
the quartz rod is passed over the epiglottis, other- 
a serious burn, which develops into an ul- 


Wis 

cer, may result. The main effects of this treat- 
en are that it (1) reduces edema (2) clears sec- 

ondary infections and (3) sometimes heals ulcers. 


Some cases require as many as forty exposures, 


at three day intervals, before the desired result 
is obtained. Of forty patients who had a full 
course of treatment, four were greatly improved 
and fourteen definitely improved; twelve, however, 
were no better and ten were definitely worse. 
In spite of the good results obtained in some 


cases the authors believe that it hardly is worth 
While to persevere with this method of treatment 
as other methods are available which give good 
trouble to all concerned. 


Its with less 





Climatic Effects on the Volume and Composition 
Blood in Man. H. C. Bazett; F. W. Sunder- 
an; J. Doupe, and J. C. Scott. 

1. J. Physiol. 129:69 (April 1) 1940. 


posure of an individual to environmental 


ten peratures maintained at different levels for 
perods of several days is accompanied by sig- 
ni ant changes in blood volume. These changes 
al und whether blood volume be measured by 
In m of congo red or T-1824 into the plasma 
Or the combination of carbon monoxide with 
he globin. Blood volume is increased in warmth, 
le ised in cold. The changes are associated 
W those in the same direction both in the total 
C1 iting hemoglobin and in the total plasma 
pr n so that at acclimatization there is little 
alt tion in their concentrations. The changes 
In sma volume develop more rapidly than those 
uN cells and the initial ones in blood volume 
are onsequently associated with temporary 
cha: ses in the opposite direction in hemoglobin 
Con cntration and hematocrit and sometimes also 


Mm tic plasma protein concentrations. 





13 37 


The Electrical Excitability of Mammalian Stri- 
ated Muscle. A Rosenblueth. 
Am. J. Physiol. 129:22 (April 1) 1940 


The electric 
directly are readily distinguished by their prompt- 
ness from the responses elicited by indirect stimu 
lation in which the neuromuscular delay causes a 
lag. The electrical excitability of innervated 
muscles stimulated directly could thus be studied 
independently of that of the corresponding nerve 
The electrical excitability of both nerve 
(20 to 


This decrease took 


responses of muscles stimulated 


fibers 
and muscle decreased after some minutes 
60) of repetitive stimulation. 
place whether (frequency 60 per second) or not 
(frequency 30 per neuromuscular trans- 
mission fatigue developed. The phenomena wer« 

No significant change of muscular ex- 
was found when prolonged stimulation 


second) 


reversible 
citability 

at 60 per second led to the appearance of renewed 
transmission following fatigue. 

Complete curarization could occur without any 
electrical excitability. 
decrease of ex- 
per se did not 


muscular 
Curare, however, could 
citability. Although prostigmin 
modify the muscular excitability it could cause an 
increase if injected after curare. While the re- 
sponses of muscles to single nerve volleys were 
repetitive after prostigmin, those to direct stimu 
lation were single. The electrical theory of neuro- 
muscular transmission fails to explain the 4th and 
5th stages, the block of transmission produced by 


change of the 
cause a 


curare and the repetitive character of the re 


sponses to nerve volleys after prostigmin 


Refractory Rickets. Harry Bakwin; Oscar 


Bodansky, and Richard Schorr. 


Am. J. Dis. Child. 59:560 (March) 1940. 


The authors point out that the curative effect 
of vitamin D or ultraviolet irradiation on rickets 
in infants 1s one of the most constant phenomena 
in pediatrics. In infants with tetany, for whom 
the influence of treatment on the serum calcium 
can be readily measured, the rise in the serum 
level after adequate doses of viosterol or ultra- 
violet irradiation occurs at a fairly regular rate 
of about 0.4 mg. per day. After the second year 
of life the effect of antirachitic therapy is much 
less constant. The amounts necessary for cure 
are often considerably larger than during in- 
fancy, and the rate of healing is much slower. 
However, cases in which extremely large amounts 
of vitamin D are cure, are ex 
tremely ‘rare. 


necessary for 


Standardization of Temperature Regulatory Re- 
sponses of Dogs to Cold. Allan Hemingway. 


Am. J. Physiol. 128:736 (March 1) 1940. 


Hemingway trained unanesthetized dogs so 
that they could be slowly cooled by resting in a 
but not uncomfortable environment. of 
22.0 + 0.5 C., humidity 50 + per cent and an 
air velocity of 25 to 40 feet per minute. Respira- 


cool 








New Ultraviolet Cataract 


Eliott B. Hague. 


Lamp for 


23:317 (0 44 


Common Rheumatism and 


Gutstein. 


| \I 3 
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the himself 
during treatment the lamp must be placed paral 
that the 
on the atfected 


area described as paintul by patient 


are 
Phe 
radiation is tollowed by a strictly local massage 
the 


el to the affected muscle so rays 


alline at a right anele part 


contined to myalgic spots. In most cases the 


and ap 
then 


hard consistency, 


to break 


valeic areas show a 


reciabl pressure is often needed 


and brine them back to normal condition 


Grenz-Ray Treatment of Experimental Infection 
of Cornea. Edward Gallardo; Raymond 
Pfeiffer, and Richard Thompson. 


Am. J. Ophthal. 23:41 (Jan.) 1940 


thre 
ornea ha 


Garenz rays in treat 


the ( 


clinical value ot 


nent of inflammatory diseases ot 
en «ce number ot workers 
the 


absor be dl 


monstrated by a 


lhese ravs are etlective in superficial tissue 


n which they are and are especiall 


pted to treatment of surtace lesions of tl 
produced b 


acorneal injections of staphylococe: in rabbit 
treated by re 


lesions and resulting scars 





were consistently smaller in eyes 


Grenz following the 


thre 


peated applications ot 


than 


rays 


niection those in untreated eves of tl 


animals 


SATIIG 


this form of radiant 
understood. |: 
that tl 
the 


cornea 


he mechanism by which 


healing is not 
the 


precipitins 


nergy stimulates 


previous paper authors reported 


cal tormation of 


following In }e 
rabbit's 
cornea 

effect 


made 


into the was 
the 
The 
exposures 
the 
evidence of 
treatments 
found to 

(that is 
eral days before the intracorneal injections) seems 
to indicate that the rays did not affect the 


1) thie 


albumen 


tion of eg 


increased by exposure of to repeat 
dosages ot Grenz was ml 
rl thre 


prior to 


raves 


marked when were for sx 


days injection of antigen | 


ailure to produce protection in thie 


rst experiment in which were g1 


n such a way as previously stimulate 


antibody tormation in the cornea for 
lesions 
stimulation of antibodies against the ory 
isms. Ina few preliminary experiments the G1 
for stapl 


Whether 


bacteria 


bactericidal 
plates 
injure 


found to be 
the 


are 


ravs were 
surlacs of 
able to 


tissuc 


agar 
kill) or 


is 2 possibility vet 


COCCI on 
thes rays 


within the corneal 


proved 


SW 





